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THE UNDERWOOD 
PNEUMATIC PIPE BENDING MACHINE 





Will Make A Right Angle Bend In 2-inch Pipe In 2 Minutes. 


This pneumatically operated machine bends cold pipes to the desired radius 
without filling and heating and it neither flattens nor injures the work in any 
way. Capacity is for pipe from 14" to 2" diameter, in any standard radius used 
in locomotive or air brake work. ~ Special dies can be had to order. 


H. B. UNDERWOOD & COMPANY, 


L. B. FLANDERS MACHINE WORKS. 
1027 Hamilton Street, $3 $3 PHILADELPHIA, PA. 
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2'’2x26 Inch Open 


Equally Suitable for 












Single drive with sixteen changes of 
speed while running. 






The most powerful drive of all 
turret lathes of its size. 






Stationary headstock of great rigidi- 
ty—the most practical and economical 







arrangement for motor drive. 











Rod Chuck and Jaws. 
Rach part is hardened and ground 


Work is held in head- 
stock which is bolted 
solid to the bed and 
tool is brought to the 
work with a rigid, yet 
sensitive tool carrier. 


Chuck Jaws are sup- 
ported to extreme front 
end. 





Turret with Rod-Turning Tools 
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VERTICAL TURRET 


‘To Cut Costs, 
Cut Time Be- 
tween Cuts.’ 


LATHE 


is a multi-purpose machine tool specially designed for the 


fast, accurate production of all manner of face plate work, 


using ordinary turning tools. Its efficiency is gained by a 


competitor. Learn the details in Catalog 30. 


The Paullard 23i0c"eo32: 


Machine Tool Co. 














combination of the valuable features of the vertical boring 
mill and the horizontal turret lathe. In its field it has no 


AGENTS—-Marshall & Huschart 
Machinery Co., Chicago, Ill. The 
Motch & Merryweather Machinery 
Co., Cleveland, O. Chas. G. Smit 
Co., Pittsburg, Pa. C. H. Wood 
Co., Syracuse, N. Y. Pacific Tool 
& Supply Co., 556 Howard Street, 
San Francisco, Cal. Willlams & 
Wilson, Montreal, P. Q. Chas. 
Churehill & Co., Ltd., London, 
E. C., England. Fenwick, Freres 
& Co., Paris, France. Heinrich 
Dreyer, Berlin, Germany. Landre & 
Glinderman, Amsterdam, Holland. 
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The illustrations shown here indicate the working range and character of both bar 
and chucking work covered by the Flat Turret Lathe. On duplica‘e work of this 
nature the “Flat Turret” has absolutely no equal. 





See pages 12 and 13 
le mor 36° + for further details. 



























































BARTLETT 4 OO~7, 4.7, 


JONES & LAMSON MACHINE COMPANY, 


Springfield, Vt., U. S. A., and 97 Queen Victoria St., London, E. C. 








18 x 4 Brown & Sharpe 


Automatic Gear Cutting Machine 
For Spur and Bevel Gears. Good as New. 


A New 
Gorton 











= 
THE BINSSE MACHINE CO., Newark, N. J. Disc 
e 
Grinder & 
WM. H. BRISTOL, 
ELECTRIC which covers 
PYROMETERS. : 
RECORDING OR INDICATING FOR a wider 
HARDENING, TEMPERING AND 
ANNEALING, ETC PRACTICAL 
POR EVERY DAY S4OP SERVICE ran g e of 
Fully Guaranteed. Send for Circulars. 


WM. H. BRISTOL, 


w han is 
45 Vesey St., New York. ork t ” 








usually at- 








tained inthis 


Black Diamond Files and Rasps | | <!ss of m=. | 


PERFECT ALWAYS chine. 


Twelve Medals Awarded at international 
Expositions 
“Any. 





st ain It Practically Never Wears Out 








and can be relied on for accurately finishing small 
parts of machinery at a rapid rate. 
Skilled labor is not necessary to get profitable 


For Sale Everywhere results on this machine. 


Copy ef Catalog will be sent free to uny interested file user 


wubenenameay Diamond Machine Company, 
Gc. a H. BARNETT co., Phila., Pa. Providence, R. [. 


Circular sent on application 




















January 30, 1908. 





AMEBICAN MACHINIST 





153 


Fuel Oil for General Shop-furnace Use 


Construction and Performance 


of 


Furnaces Successfully and 


Economically Fired with Oil at the Mare Island Navy Yard 





BY 


Owing to the high cost of coal on the 
Pacific coast and to the abundant sup- 
ply of crude oil, the development of oil 
as fuel is perhaps greater there than in 
other parts of the country. The 
oil as a fuel has been rapidly extended 


use of 


in the last few years and much progress 
has been made in oil-burning appliances. 


In the construction and repair depart- 


ment at. the Mare Island navy yard oil 


is extensively used for many purposes, 


and a description of the various installa 
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Relief Valve set at 110 Lbs. Regulating Valves on Oil Pumps 
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HOLDEN 


A. 


these, there are near the shops two smal- 
ler reserve tanks, each of 13,200 gallons 
capacity, which can be used in case of re- 
pairs to the pipe line from the main tanks. 
These tanks are buried in the 
ground and are thus free from danger. 
The main tanks are filled by means of a 
6-inch pipe the water front, 
where the oil is delivered in tank barges 
From the main 


reserve 


line from 


and whence it is pumped. 
tanks the oil is delivered by gravity to 


the reserve tanks 


and the small auxiliary 








Detail of Oil Mixer 














Detail of Oil Burner 


OIL BURNERS, STRAINERS 


tions will undoubtedly be of interest and 
the the AMERICAN 
MACHINIST. 


value to readers of 


Oil fuel is successfully used in this de 


partment for the following purposes 


Main boiler plant; shipsmith shop, both 


for furnaces and open forges; galvaniz 


coppersmith forges; sabining 


ny pots; 


pots; plate and angle furnaces; brass fur 
naces ; annealing oven; core oven; anneal- 
ing armor; various portable furnaces; 


melting pig iron in the foundry. 


STORAGE TANKS AND SupPPLY MAINS 


[he main supply tanks are located on a 
hill several hundred feet from the shops 
and at an elevation of about 40 feet above 
their level tanks, 
40 feet in diameter, and their combined 
capacity is 54,800 gallons 


Chere are two each 


In addition to 


*Naval constructor, United States Navy 


AND PIPING FOR BOILER PLAN 


tanks Lhe 


tanks is 5 incl 


pipe the main 


es in diameter and is fitted 


delivery from 


inside with a inch steam pipe running 
for 


that 


its length the oil in 
cold 
Lhe 


5000 


entir¢ heating 


weather so it will flow freely. 


daily consumption of oil is about 


gallons, so that there is a maximum 
storage supply for about 15 days 

CHARACTER OF THE OIL 
Oil 


specifications : 


is purchased under the following 

“Oil to test between 14 degrees and 20 
degrees gravity by Baumé hydrometer at 
temperature of 60 degrees Fahrenheit. 
Water and sediment not to exceed 2 per 
cent. To pur 
flash point to be not less than 140 

Fahrenheit. Oil shall be homo 
geneous throughout; that is; same kind, 
gravity. To be 


be best quality for fuel 


poses ; 
1 

aqaexrrees 
same suit- 
tank barges by the contractors, and 


delivered on 


1? 
avie 
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by them pumped into the construction and 
repair tanks at the navy yard, Mare 
Island, Cal. Deliveries to be made within 
10 days from receipt of notice in quant: 
ties of from 2000 to 5000 barrels, as may 
be required by the naval constructor. The 
tanks are connected with the quay wall 
with a 6-inch pipe line having 6-inch stan 
available for 


coupling, which is 


connection with the tank barge.” 


dard 


A yearly contract is executed and de- 


liveries are made as required. Previous 
to the present year the purchase price 
has been very low, but in the last year 
there has been a sharp advance in the 


price and it is doubtful if the price will 
ever go as low as it was last ye: It i 
probable that in the future the cost will 
be around one dollar per barre! Ch 
contract prices for the past two years 
and the present year are as follows: 
July 1, 1905, to July 1, 1906, 1.14 cents 
per gallon; July 1, 1906, to July 1, 1907, 


1 cent per gallon; July 1, 1907, to July 
1, 1908, 2.06 cents per gallon. 


MAIN BorLer PLANT 


[he main boiler plant consists of tour 
vertical Manning boilers of 200 horse 
power each, carrying a working pres 


12 horizontal! 


of 60 horse 


sure of 115 pounds, and 


return-tubular boilers, each 


power rating and having a working pres 
sure of 80 pounds. The Manning boilers 
the 12 horizontal boilers 
for the dry-dock 


The main power plant, 


are modern, but 


were built years 


ago 
pumping plant 


consisting of the electric generators and 


the air compressors, takes steam at II5 
pounds pressure from the Manning boil 
ers. One af the old boilers supplies 
team at 8o pounds pressure to the black 


mith shop for the hammers and for heat 
ing purposes, while the remaining boilers 
used only when required for running 
dry-dock pumps 

lhe general arrangement and details of 
the oil l 


piping nd burners are shown by 


auxiliary tank of 462 


ited just outside the boiler 


\ small 


capacity 


gallons 
1S le Ci 


room rhis is supplied from the 5-incl 
delivery main from the main supply tanks, 
the supply being controlled by a float 
valve Che oil is pumped from this tank 
by steam pumps which are automatically 
controlled by Foster Engineering Com 
pat regulating valve (Fig. 2) and is 
delivered to the burners under 100 pounds 


pressure. The oil is atomized by steam 
at the boiler small Ward 
boiler, burning coal, is used for supply 
ing the oil 


pressure. A 


steam for pumps and for- 
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atomizing while raising steam on the 
aain boilers. When the oil-burning in- 
stallation was first made, commercial pat- 
ented burners but it was 
found they were not entirely suited to the 
type of boilers used and after some ex- 
perience the type of burners shown was 
developed and installed. It will be seen 
that there is both a mixer and an atom- 
izer, and that one type of atomizer or 
vertical boilers, 


were used; 


burner is used for the 
while another type is used for the hori- 
zontal boilers. 

When first 
burner was used, and this was placed at 
about the hight of the center of the fur- 
nace This brought the flame too 
near the tube sheet, and some difficulty 
was experienced with leaky tubes; it 
was found that the beading on the tubes 
was being burned. A rose burner was 
then developed and this was placed con- 
siderably lower—through the ash-pan 
doors, as shown in Fig. 1. Owing to the 
length of piping from the ash-pan door 
to the subjected to 
high heat, it that 
would be a large carbon deposit which 


installed a straight-away 


do« r 


burner, which was 


was expected there 


would soon clog the burner and pipe. 
This did not prove to be’ the case, for 
absolutely no trouble has been experi- 


When the piping was taken down 
months’ 


enced. 
for examination 
trial, it was found to be perfectly clean. 


after several 
It is probable that carbon is deposited in 
immediately 
steam. This type of 
particularly 


but it is 
the 
seems to be 


small particles, 
forced out by 
burner well 
suited to the vertical type of boiler and 
most excellent results have been obtained. 
The character of the brickwork in both 
types of boilers is clearly shown in Fig. 
1. A simple strainer is fitted between the 
pups and the burners, the details also 
being shown in Fig. 1. A by-pass is fitted 
around each strainer so that the basket in 
the strainer can be readily and frequently 
cleaned without interrupting the supply 
of oil. 

It will be noted from Fig. 1 that the 
delivery pipes from the pumps, after sup- 
plying the burners, lead back to the tanks, 
so that the cold oil remaining in the pipes 
over night can be forced back into the 
tanks the oil can be circulated 
through the heater until a temperature 
of 120 degrees Fahrenheit is obtained be- 
fore the time for starting the fires. When 
this is done, the valve in the return pipe 
It will also be noted that there 
is a reserve supply of oil available in the 
tanks located near the shops. This in- 
sures against a shut-down in case of a 


and 


is closed 


break in the main supply line and also 
allows the auxiliary tank to be cleaned 
during working hours. 

The average consumption of oil for 
each 200 horse-power Manning boiler is 
65 gallons per hour, and the rate of 
evaporation is 13 pounds of water per 
pound of oil. 
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Fue. O1 IN THE BLACKSMITH SHOP 

In the blacksmith shop there are one 
double-door reverberatory furnace, sev- 
eral medium-sized furnaces, several small 
furnaces for the bulldozer, bolt machines 
and rivet machines, and a large number 
of open forges. 

From a number of experiments, ex- 
tending over a period of nearly two years, 
with pressures for atomizing and combus- 


Oil from 
Pump to Cyl. 
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FIG. 2. REGULATING ON OIL PUMPS 
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tion varying from 6 ounces air blast to 
90 pounds air and steam pressure, it is 
found that for open forges an air pres- 
sure of 4% to 5 pounds is the most satis- 
factory—if but one pressure is available. 
If both an air blast of 6 to 8 ounces and a 
4%-pound air pressure are available, 
equally satisfactory results are obtained 
by using the pressure for atomizing and 
the blast for combustion. This combina- 
tion is probably more economical than 
when using the 4%-pound air pressure 
for both atomizing and combustion. 

In developing a satisfactory open black- 
forge many experiments were 
necessary. While oil been used in 
furnaces for a long time, its use had never 
been attempted in an open forge; even 
now, until recently, there are very few 
shops where it is so used. It is not gen- 
erally known that it can be successfully 
used for this purpose. Experiments were 
the construction and repair 
shops at Mare Island three years ago, and 
it is believed that this was the first shop 
in the world entirely to discard coal and 


smith 
has 


begun in 


use oil instead. 

After using various types of burners 
with more or less success, it was found 
that the dest type of burner was no burner 
at all. One of the principal difficulties 
was in keeping the burners clear when 
using low pressure for atomizing, as the 
carbon deposits soon choked the passages. 
This difficulty was doing 
away with the burner and using instead 


overcome by 
a rotary mixer located alongside the forge 
and well from its heat. 
There is shown in Fig. 3 the type of forge 


away intense 


used, with the details of the piping. 


A Rotary Ort AND AiR MIXER 


Fig. 4 shows the details of the rotary 
mixer. It consists of a small wheel 
mounted in a cast casing with an inlet 
at the top for air at 4% pounds pressure 
and a discharge opposite. The oil under 
enters at the bottom. The air 
pressure drives the small wheel at a high 
speed and this breaks up the oil into 
minute particles and discharges the mix- 
ture of oil and air through a 1%-inch 
pipe into the forge. 

Valves for regulating the oil and air 
are easily accessible and the proper com- 
bination is readily obtained. Too much 
oil immediately shows in the smoking of 
the fire, while too much air reduces the 
temperature of the fire. When the oil 
pressure and air pressure are both reg- 
ular, which is highly desirable, the fire 
once regulated needs but little attention. 
It can be regulated to give either a forg- 
ing heat or a white welding heat, accord- 
ing to the work. It will be noted that 
only a comparatively small amount of oil 
enters the mixer; for this reason it is 
possible for this mixing wheel, which 
revolves at a considerable speed, to break 
up the oil into fine particles. The pipe 
leading from the mixer to the forge is 
1% inches and is, therefore, large enough 


pressure 
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to prevent carbon deposits from choking 
it. However, after five to six months’ use 
considerable carbon will be found depos- 
ited, and it is well to clean the pipes 
twice a year. 

The air pipes leading from the 4%- 
pound line across the front of the forge 
are to keep the flame from the smith, 
and without it a man can do but little 
work, as the heat is very intense. Blast 
pressure was tried for this purpose, but 
when atomizing at 4!2 pounds pressure 
the blast could not control the flame and 
it was necessary to use the higher pres- 
sure. Fig. 5 shows the arrangement used 
when air at 4% pounds pressure is used 
for atomizing and the blast pressure for 
With this arrangement the 

4%-pound 
closed, only enough air being used for 


combustion. 


valve on the line is nearly 
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(a) Both the oil pressure and the air 
pressure must be uniform. 

(b) The oil must be uniformly heated, 
the temperature depending on its gravity. 


(c) The water must be removed from 
the oil. 
(d) There should be no dead pipes 


which will allow the oil in them to fall 
below the required temperature. In other 
words the oil-supply pipe should form a 
circuit so that all surplus oil can be re- 
turned to the supply tank. 

(e) The oil in the auxiliary supply 
tank and supply pipes be uni- 
formly heated before the hour for begin- 
ning work in the shop. 

In the shops under my supervision all 
when 
and the 


should 


of these conditions not met 


the 
necessity for fulfilling all of the condi- 


were 


installation was first made, 


Cowpressed Air Pipe 










































































Ld 
F i] 
ae eed Brick BPick 
Globe Valve a Sow on ws bee 4 
J Ie | . 5 ~~ ) 
Fire Clay jl —— e 
- mi a AR Gs ES eee SS 
Reducer mCP V j¥. 6 V////Ew rae 31] Water Tank 
fh ; : kK. B. I ee 
=x le ane siat z \aiv 
=e a 
Porta Brick - to clean Porge 
roe el ip a 
“~ —" =) 
] 7 
ge = 
. ’ ted f 
Globe Valve ->|> Air t Flame r 
J 
Red | Brick 
Upening sealed r <= bir Brick Z | % 
Globe Valve with Fire Clay ile PF. bb ; { = i of 2 
be r SHS 1 = ES | 3 re < 
evice_ -| ? so. | i ce o = 
Cock « Ik IE — : | | { _ Fah 
Qs tn BIC, — DE 
(@-a————i- Ww 7) == : 
. SSS # Fire Brick ; i to 
Glebe Valve ines nat n) ee pt SO 777; j 
a | } | 
rrr Red Brick | 
| — 
Uy 1d | | | 
LE Gp Ee 
a e Seer tt eS} ° ° 
|  - 
1 Rack 
FIG. 3. FUEL-OIL FIRED FORGE 
revolving the wheel. The 6-ounce air tions enumerated has been learned by 
blast supplies the necessary oxygen for experience. In the installation as first 


combustion. 

Two forges were operated for several 
weeks with 6 to 8 ounces air both for 
atomizing and combustion, with fairly 
good results; but these were not as satis- 
factory as the forges atomizing at 4%- 
pounds pressure. As the higher pressure 
was available, the use of low pressure for 
atomizing was discontinued. There is no 
doubt that a satisfactory blast-pressure 
forge can be easily developed; in small 
shops where the first cost of a positive 
blower cannot readily be met, the blast- 
pressure forge will have a field of its own 


IMPORTANCE OF THE O1t SUPPLY 

The oil supply is important; unless the 
following conditions are met, difficulties 
will be experienced with the forges. 





made, the oil-supply pipe did not form a 
circuit and local heaters were depended 
upon to give the required temperature. 
One of these, a large one, was placed in 
the pump suction; another was placed at 
the entrance of the supply pipe to the 
shop and two others were distributed in 
the shops. This seemed ample, but diffi- 
culties were immediately encountered. In 
the first place it was found difficult to 
keep the temperatures of the various heat- 
ers uniform. For the oil used, 15 to 20 
degrees gravity, the temperature should 
be kept at from II5 120 degrees 
Fahrenheit. Inspections of the heaters 
showed variations from 90 to 160 degrees. 
One man was getting his oil so cold that 
it would not atomize, while another was 
getting his too hot. The placing of a 


to 








heater at each fire was then considered; 
but this was rejected, not only on account 
of the expense and disadvantage of long 
leads of small steam piping, but because 
it was felt that the great majority of the 
men would not regulate their heaters and 
keep the oil at the temperature desired. 

Another trouble experienced was that 
when a fire not in use near the end of the 
line was started it was necessary to get 
rid of the cold oil lying in the dead pipe 
before a satisfactory fire could be secured. 
Considerable difficulty was also experi- 
enced in starting fires in the shop in the 
mornings on account of the cold oil. It 
is not pleasant for a manager to visit his 
shop 20 minutes after starting time and 
find it full of smoke, with everyone from 
the foreman to the apprentice disgusted, 


and 





not a fire started. This was my 
A “ 
or tate hate | piel SAME YE 
ber <a i 
r a « _ 
Gidbe Valve 
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FIG. 5 
ROTARY MIXER AND ITS APPLICATION TO A 
FORGE 
experience on many mornings; as I was 


personally responsible for the installation, 
which had been made against the wishes 
of practically every man in the shop, my 
path for a few weeks was not an easy 
one. 

Another fault of the installation as first 
made that had 
not been made for getting the water out 
of the oil. The settling of the water and 
drawing it off in the main tanks was at 
first considered sufficient, but after seeing 


was adequate provision 


practically every fire in the shop, some of 
which were engaged on important welds, 
put out by water it was decided that this 


was not adequate. 


OruHeR DIFFICULTIES 
The difficulties enumerated were due to 
faults of installation; there is, however, 


another difficulty which probably every 
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manager encounters when he attempts to 
introduce some radical improvement, that 
, the opposition of his workmen. In the 
case of the oil installation the opposition 


1S 


was very strong. It was probably due 
to two cai:.s, one, the natural conser- 
vatism of v' rkmen; the other, that the 
heats were t'!:*n in very much less time 
and it gave t men less time to stand 
around and wait. In other words the us¢ 


of oil made the men work harder. 
Every poss‘h'e objection was advanced 
First, that gor 
in an oil fire, and that it would be impos 
sible to make - for 
weeks every bad job that was turned out 
to the oil; second, that the 
would blind the men 
he 
longer 
third, that 


men deaf and nervous 


| work could not be done 


good welds some 


was due white 


heat one man quit 


remained a few 
be 


the 


because feared if he 


weeks he would wholly blind; 


the noise of air made the 
Never, however, 
was the excuse made that the men would 
to do 


was overcome by getting a 


his difficulty 
reliable 
in the improve 


’ 
have more work! 1] 
man 
who did take an interest 
an oil fire and let 


for 


ments, putting him at 
work at this 


weeks, doing every class of work that is 


ting him fire several 


done in the shop. After this was done, all 


the coal fires were removed, oil fires in 
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ticularly Eastern anglesmiths, who know 
nothing about burning oil, still prefer the 
coal fire. This due to the fact that 
they have been doing anglework in coal 
fires for 15 to 25 years and know exactly 


is 


what they can do and what they can earn 
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time these men will prefer the oil-fired 
forge. 


ARRANGEMENT OF THE APPARATUS 
The difficulties encountered have been 
entirely overcome and the old installation 














(at piece-work), and they do not wish is now an unqualified success. Fig. 6 
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ARRANGEMENT OF OIL CIRCUIT, TANK, PUMP, HEATER, ETC. 


shows the general arrangement of the 
pump, heaters, auxiliary tanks, piping, et« 
It must be remembered that the system as 
shown in Fig. 6 is not one that was laid 
at first with definite 


was actually required. 


of what 
There was no past 


out ideas 


practice to serve as a guide and, further 
more, in the experimental stage it was 





not thought best to go to much expens« 
as the installation might prove a failuré 
For this reason piping already laid was 
utilized as far as possible and the leads 
changed as requirements made necessary. 
This for of the 
leads shown. 


accounts some indirect 


For the sake of clearness Fig. 7 shows 
in a diagrammatic manner the arrange 
ment as finally installed, which has proved 
a success. There is an auxiliary tank of 
409 gallons capacity marked A. This is 
filled from the main supply tanks by grav 
ity. The valve in the supply line is co: 
trolled by a float in the tank so that th 
auxiliary tank is automatically kept about 
full. tank there is 
steam coil for heating the oil to the dé 
sired of 115 to 120 degrees 
The tank is also fitted witl 
This 
of water in the 
f the tank and also the amount « 
At the bottom of the tank there is a 
for off the The 
tznk is also fitted at the top with a vent 
valve 


two-thirds In this 


temperature 
Fahrenheit. 

gage glass leading to the bottom. 
shows the 


glass 


amount 


, 


bottom 
oil, 
valve 


drawing water 


weighted to five for tl 


of 


pounds 


escayn 


gas. 


PRESSURI 


The suction from the tank to the pump 
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is taken a short distance below the low tank C, putting a pressure of 30 pounds pressure in the supply pipes the return 
level of the top of the oil, so that the onthe oil. The air pressure for this tank circuit cannot discharge into the tank 
pump cannot draw water (unless the tank can be obtained by using a reducing valve until the valve set at 15 pounds lifts. The 


is about half full of water). The pump. on the high-pressure line where a pneu- pressure at the beginning of this circuit 
B draws from this tank and discharges matic system is used [he compressor is 30 pounds. 
lito a small tank C. The throttle valve was used only because it was already in There is another heater in the supply 





for the pump is controlled by a float in stalled. In the absence of air pressure pipes at the entrance to the blacksmith 
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the tank A and discharges directly back 
through the circuit into the same tank. 
The heater in the tank heats the oil, the 
cold oil is removed from the pipes and all 
is heated to a uniform temperature at 
starting-up time, when the relief valve is 
again set at 15 pounds. During the noon 
hour the relief and the 
open circuit made until work is resumed, 
so that will oil at the 
proper temperature. The water is drawn 
from tank A 
shows in the glass. 

the fully 
ments laid down as necessary for success. 


valve is raised 


every fire have 


as soon as any 


It will be seen that 
the 


quantity 


oil system meets require 


[HE Arr SYSTEM 
Very few difficulties have been en- 
countered with the air system. It is sup- 


plied from two Root high-pressure posi- 
tive blowers, each of which is capable of 
delivering 1200 cubic feet of air per min- 
Each of these 


ute at 6 pounds pressure 


blowers is driven by a 40-horse-power di- 


rect-connected, direct-current, variable- 


speed, 220-volt motor. In practice it was 


found that 4% pounds pressure gave ex- 


cellent results, and the blowers are run at 


this pressure, 

















AMERICAN MACHINIST 

supported on knife edges and actuated by 
a diaphragm, under which air is admitted 
through a pipe from the receiver in which 
the pressure is to be regulated. This lever 
is connected to a double-acting piston 
vaive which alternately opens and closes 
the inlet and exhaust ports through which 
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the air passes. A piston in this cylinder is 
connected through the piston rod with a 
rack, and a gear meshing with this rack 
actuates a rheostat in the shunt field of the 
motor. When the receiver pressure rises, 
the diaphragm lifts the weighted lever 
which operates the double-acting valve, 
thereby opening the exhaust port at one 
end of the cylinder and admitting air 
pressure to the other end; the resulting 





motion of the piston moves the rheostat 
arm and reduces the resistance in series 
with the shunt field of the motor, thereby 
the When the 
pressure in the receiver drops, the reverse 
action takes place and the speed of the 


reducing motor speed. 


motor is increased 

Fig. 8 shows the arrangement of the pip- 
ing and blowers. The arrangement of the 
piping is not ideal, but when the installation 
was made it was found that considerable 
piping which had been run some years ago 
for a gas plant could be utilized and there- 
by greatly reduce the cost of installation 
The reservoir tanks shown also formed a 
of the tanks, 

desirable in maintain 


part same system. These 


while assisting to 
steady air pressure at the fires, are not 


considered as necessary to the success of 













































































Oil Burner 




















The pressure is automatically main- r T y the system. 
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blower to the other without shutting off 
the pressure. Fig. 9 shows the simple 
check valve used, which is satisfactory. 
Owing to the large increase in the de- 
mands made on the blowers by the in- 
crease in the number of fires and furnaces, 
both blowers are now running at nearly 
full capacity and there is no reserve in 
case of a break-down. This deficiency is 
to be remedied by the installation of an- 
other machine of the same type and size 
as those already in use. 

For the reverberatory furnace, which 
requires a considerable quantity of air for 
combustion, it is more economical and also 
nore satisfactory to use a combination of 
blast at 6 to 8 for 
combustion and air at 4% pounds pres- 
Fig. 10 the 
burner and 


air ounces pressure 


sure for atomizing. shows 


furnace and the combination 


piping. 
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the cost of supplying the air for atomizing 
and the interest on the increased cost of 
the installation. With all of these con- 
sidered, the operating costs with oil are 
considerably less than with coal on the 
Pacific At other places this can 
only be determined by comparing the cost 
of oil and coal. The smaller cost of oper- 
ation with oil is, however, far from being 


Go 


coast. 


the only advantage of oil over coal. 
into any large smith shop and note the ac- 
tual time of working heats compared with 
the time of waiting for heats, and the im 
portance of reducing the waiting will be 
With oil the heats are taken 
in very less 
and this is the most important advantage. 
In a shop like the one 
sion, where practically all work is done by 


appreciated 


much time than with coal, 


under my supervi 


day-work instead of piece-work, full bene- 


fil is not derived from this advantage as 











FIG, II 


ADVANTAGES OF Fuet Oi IN BLACK- 
SMITH SHOP 

The advantages of fuel oil are greater 
on the Pacific coast than in other parts 
of the United States, as the cost of coal 
is high and oil is cheap. Good black- 
smiths’ coal the Pacific coast costs 
from $14 to $18 a ton, while crude oil can 
be had for 65 cents to 85 cents per barrel. 

The consumption of oil depends entirely 
on the size of the forge and the class of 
work. 


on 


It also depends on the care ex- 
ercised by the operator in shutting off the 
A few 


good oil meters shifted around the shop 


supply while working his heat. 


from one operator to another will prove 


to be a good investment. Even a very 
careless man will soon learn to shut off 
lis oil when he knows that the meter is 
telling the story of his carelessness to the 
boss. 

In comparing the cost of operation of 
coal and oil, the cost of the fire brick used 
oil must be also 


fires considered, 


with 
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WeLpInG WITH Oi Fire 
There are some, not fully acquainted with 


AN 


the possibilities of oil, who will question 
the efficiency of welds made in an oil fire. 
The writer can assure such men that there 
are absolutely no grounds for their ap- 


prehension. When oil was first introduced 


this point was fully investigated. Two 
good smiths were selected, one to weld 


with oil and the other with coal, both in 
steel and iron. Samples were taken from 
the 


welds made 


same bars and a large number of 


and tested. The welds made 


with oil showed slightly better results 


than those 
sile strength and elongation, but the ad- 


made with coal, both as to ten 


In making a weld with 
the 


vantage is small 


oil, however, where two parts are 


close together in the fire as is the case in 


welding a chain link, care must be taken 


the parts to be welded are at a weld- 


that 


> aw —@ 





SHOWING ARRANGEMENT 
the operator has no incentive to reduce the 
time of his heats, and the longer he takes 
with his heat the less the work he has to 
Even under these conditions the ad- 
An- 


other advantage is that with oil there is 


do. 


vantage of oil over coal is marked. 


always a clean fire, which is conducive to 
Still 
another advantage is the better conditions 
the With oil, 
a fire once started should not smoke. If 
it does smoke it shows inattention on the 


good work, particularly in welding. 


under which men work 


part of the smith in not regulating the 
oil Too 
With oil a clean shop 


combination of and air. much 
oil is being fed 
can be maintained, the workmen are free 
from the smoke and fumes common to all 
coal-burning shops and working under 
better conditions the men can and should 
produce more and better work 

Figs. 11 and 12 show two views of an 
and the 


surroundings 


furnace general 


the 


angle heating 


cleanliness of can be 


seen 





OF PURNERS 

ing heat throughout. The heat is taken so 
quickly that a smith not accustomed to oil 
may obtain a welding heat on the sur- 
face only, and he will obtain a surface 
weld, which can only be discovered by 
breaking it. This may happen with an 
inexperienced man on other classes of 
welds but is more apt to happen where 
the the 
comparative tests were made, welds of all 
kinds tested at par- 


ticularly those on which life depended, as 


parts are close together. Since 


have been random, 
hangings for ships’ boats, and the results 
have been uniformly good 

Every class of work has been done in 
the oil fires, and no job has presented any 
for rather 
for instance, a mast 


difficulty Ironwork spars is 
difficult in any fire; 
band with four or five eyes which have to 
be “jumped on.” The advantage in this 
class of work is decidedly with the oil fire, 
as the heat can be localized and: obtained 
exactly where wanted without heating the 
work 


remainder of the 











oil, however, 


100 


COMPARATIVE Costs 
In a 
m general work, the consumption of 
al is On the 
ime class of work the consumption of oil 
On the 
oast the cost of coal fuel for such a fire 


medium-size forge with a medium 
re ¢ 


250 pounds in 8 hours. 


in 8 hours Pacific 


is 25 gallons 


s about $2 against a cost of 50 cents for 
) 


il fuel. For the past eight months th« 


= 


re brick used by each smith has been 


harged against him, and the record shows 


1 a fire a consumption of from 

75 to 220 bricks for eight months, start 
rg with forge already built laking 
» maximum, the cost for fire brick is not 
re than 5 cents a day per forge. With 
fuel the cost of hauling the coal from 
bi nd removing the ashes is not 
onsiderable; it is believed that the cost 
'f the power for driving the 4'%-pound 
S e blowers and the maintenance of 
ese would not equal the cost of handling 
he coal and ashes. With oil fuel electric 
rrent 1s generated at less than 1% cents 
r kilowatt hour, so that the cost of 


power for the two 40-horse-power blowers 
inning at full capacity does not exceed 
$8.50 per day. 
Phe 


1 


lh snows al 


comparison of the cost of opera 
favor 
of 


great saving 


in 


oil fuel The greatest economy 


is in the increased output. 


With oil the fire can be lighted in 


the morning and a working heat obtained 


than with coal; with 2% 





n one-third the time necessary with coal. 
| he heats are taken in very much less time 
years’ experience 
ith oil I have no hesitancy in stating that 
he output with oil is from 40 to 50 per 
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he stated with astonishing frankness, “We 


take the heat 
to work too hard; 


s with oil too quick and have 
the oil makes old men 
of us sooner than coal.” 

The 


equally 


furnace is 


The 


» gallons per day 


economy of oil in the 


as great as in the open fires 
consumpti 


m of oil is 25 
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30, 


every galvanizer knows, a serious drain, 
and if the conditions are not good the ex- 
out the 
The pot itself must be protected 


cessive dross can easily wipe 


profits. 
from the intense heat near the burner; the 
of an oil 


installation burner which plays 


directly on the sides of the pot will surely 
































igainst 114 tons coal as formerly used, result in burning it out. After consider 
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that is, $25 for coal fuel against $5 for oil able experience and a number of experi 


fuel. 
be 


The output with oil has proved to 
one-third more 


Oit FUEL FoR GALVANIZING Ports 


The use of oil fuel for the galvanizing 
pot difficulties. It 
sential that a uniform comparatively low 


presents some is 


es- 











ments, satisfactory oil-fired galvanizing 
tanks have been developed and have been 
for 18 months 13 and 14 


show a large and a small galvanizing pot 


in use Figs. 
as successfully installed. These tanks wer 
built for coke, were changed to oil, and 


the present arrangements were developed 



























ele 

d in t 
( f smiths 1 was 

reman_ the id 
O ( calle | one 
nd asked him which he 
] val The smith 

t itation ted that he pre 
When d t his reason 


\ F ANGLE-H SG FURNA¢ 

np re sh d b l tained his 
perature vari if rse, with the 
iss of work, small work requiring a 
igher temperature tl ge work. Ifa 
niform temperat i t maintained, 
t only will the wor satisfactory, 
it th ss from drossing will be larg 

The loss of zine by d in a well reg 

lated pot under e l nditions is, as 





are 


satisfactory service 


from 
Under 


in some unimportant details as would no 


Linn time Irom experience gained 


; 
LO 


these conditions the tanks are not 


be 


out 


Th 


, as they pi 


laid for a new installation 


nevertheless interesting 


sent installations actually in use giving 


Fig. 15 shows a 12 
- ‘ >. 
toot-6-inch tank which will probably b 


installed in the near futur 
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While the illustrations show the details, 
it is desirable to call attention to the ne- 
cessity of providing away from the pot a 
from 

the 


combustion chamber 
led to 


In no other way can a 


furnace or 


which a flue is communicate 
heat to the pot 
obtained and 


uniform temperature be 


danger of burning be avoided. It will be 
noted that the ends of the pots which are 
solid brickwork. 
This is necessary on account of the chang: 
the 
which would caus: 


riveted are protected by 


of direction of flue at these points, 


excessive heat on the 


corners. 

The open spaces between the fire brick 
which protect the sides of the pot gradu 
ally increase from the end near the fur 


nace to a maximum of 3 inches at mid 


length, and then are gradually reduced un 
til the solid brick at the far end is reached 
This was found necessary from experienc: 
the fi Whe 


installation made, it 


gained with installation. 


the first 


rst 
Was Was 
realized that the rear end would be hotter 
than the middle portion; but it was not 
thought that the end near the stack would 
be hotter than the middle, and the loos« 
brick pot 
arranged to have the minimum opening at 


fire along the side of the were 


the end nearest the furnace and the maxi- 
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mum opening at the end near the stack 
With the pot in operation it was found 
that the zinc in the end near the stack 


and a pyrometer showed that 
The 


rearranged as shown and 


melted first, 
this end was getting too much heat 
loose brick wer¢ 
a uniform heat is obtained 
stack 
length of pipe about 


now 
consists of a short 
With the 
burners properly 


In 


referred to 
4 feet high 
pot in operation and the 


regulated, there should be no smoke 
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starting the fire, however, with a cold pot 
there will be some smoke for the first few 
minutes until the combustion chamber is 


warmed. The average consumption of oil 


in the large pot, Fig. 13, is 9 gallons per 
hour, while the’ average consumption in 
the small pot, Fig. 14, is nearly 5.5 gal 


lons per hour 








IO! 


'v enlarged the openings in the burners s 


that the heavier oil would flow througl 
them and have ever since used the cheaper 
oil with excellent results. The oil supply 


is taken from the circulating system de 


scribed in connection with the blacksmith 


shop 
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coke his is desirable as power is not’ with oil cannot be given at the present 


available at night and it is frequently 
necessary to keep a heat on the core oven 
over night. The oven is heated during the 
day by oil and when a heat is required at 
night a slow coke fire is built in the fur 
nace shortly before quitting time. The oil 
burner as first arranged gave some trouble 
on account of smoke and the difficulty of 
This due to the fact 


that the burner was origi installed in 


regulating it was 
ally 
the coke furnace and the space into which 
it discharged was so large that it required 
some time to get this space heated; until 


this was accomplished, there was smok« 
lhe burner discharges nto a comparative 
which 1s 


fitted 


ly small combustion chamber 
heated This chamber is 


WW hen 


damper from th 


quickly 


with a small flue the burner ts 


irst lighted, the 


oven 


proper is closed and the damper in the 


combustion-chamber flue is opened, so that 


the smoke caused by lighting th 


and does not entel 


out of the latter 
the ove When the com! 


ustion chamber 


istion 


th ovel 


the ordinary 
well known revolving type and present n 


points of interest other than that 15 to 2 


When the furna 


eravity oil is used ces 
were installed some years ag 8 to 32 
gravity oil was used As this oil cost 
bout four times s much s 15 to 20 
gravity nil, ab ut three vears ivi | shght 


time, owing to applications that are being 
It will suffice at present 
pig this 


manner, that the cast iron produced is su 


made for patents 


to state that iron is melted in 


perior to that produced in a cupola and th: 
fuel cost is much lower. Test bars show 
from 24,000 to 26,000 pounds tensil: 


strength and are very uniform. It is ex 


give! 
ind the process in the near 


pected that a full description can be 


of the furnac« 
future 
annealing 


The use of oil for armor, cop 


persmith forges, furnaces ani 
plate 


( ial 


p rt ible 
furnaces presents no spi 


} ] 


and anek 
features and needs 


no de scription 


Of the estimated total of 200 mullhior 
dollars worth of merchandise export: 
from the United States during 1907 ma 


arious forms approximates 9 


lion dollars lhe exact figures tor tl 
cleven months for which statistics at 
lable show 8; million dollars wort! 
chinery which is made up as fo 


“ Metal working machinery, nearl 

’ millions; electrical machinery, near! 
millions; sewing machines, about 8 mil 
ns comotives, 844 millions; typewr1 

- r 6 millions; mining machinery 
rly illion stationary engines al 
boilers, over 5 millions; wood-working 
chin millions pumps al 
ping nery millions; cas 
ter millions; printing press¢ 

I] s: shoe machinery, over 1 mil 

laundry machinery, over a halt 
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agnetic Absorption Dynamometer 


Power is Transformed into Heat in an Armature Revolving in a 


Magnetic 


Field and 


the Heat Is Absorbed by Water 





B Y 


lhe dynamometer described in this arti 


cle is the result of an attempt to meet the 


ck mand 


builders for a satisfactory means of ab 


sorbing the 
and 


time 


At 
for 


motors under t the 


the 


are numerous and vary from a 2x4 scant 


est. presen 


devices used this 


ling with one end under the fly-wheel an 
on the 


( radle 


be ibsorbed 


a workman other, to a dynam: 


placed and producing cur 


ient to 


by 


oo. 


of testing laboratories and engine 


power given out by engines 


ft 
L 


purpose 


1 
| 
) 


lamp banks or 


water rheostats. Between these extremes 
fall the well known Prony brake, th 
\lden brake, the fan blower and the wat: 
wheel, all of which have been used 1 
some extent for the absorption of powe 
and all of which labor under more or les 

rious disadvantages 

Che difficulties attending the us rt 
those types of brakes which depend upon 
mechanical friction for the absorption 0: 
power are well known. There is always 
a tendency in the brake to bind or “seiz 


to a change of temperature, to 
change of the water supply, or to a chanz 


in the pressure between the friction sur 


faces from an increase in the load Chis 
tendency of the brake to “seize” renders 
the regulation of the load for smooti 


running exceedingly difficult, and, in the 
case of high speeds, such as are found in 
steam-turbine practice, renders the use of 
this type of brake even dangerous, as an\ 
“seizing” at these speeds may result in the 
failure of a coupling or the tearing loos: 
of the rotating mass from the supporting 
shaft 

Che fan blower and water wheel have 
not, I believe, been used to a very great 
extent for the absorption of power. While 
they do not labor under the disadvantages 
named above, there are other objections 
to their use which are just as serious, such 
as the difficulties in varying the load or 
the speed and the large size required fo 
large powers. 

Probably the 


nearest approach to an 
ideal absorption dynamometer is to be 
found in the dynamo supported in a 
cradle. The generated power is absorbed 
in the production of electric currents so 
that there is no danger of seizing. The 


load is easily 


a rheostat 


regulated by the turning of 


arm. The principal objection, 
however, is the difficulty of absorbing the 
current. This is particularly true for the 


ibsorption of large currents 


Practically 


the only available means are lamp banks 
and water rheostats, both of which are 
cumbersome, occupy valuable space and 
require considerable attention 

From this brief consideration of ab 


M. 


dynamometers it that 


there is room for improvement in this par- 


sorption is seen 


ticular line. I will now describe the type 
and 
engi- 


which | 
the 
neering laboratory of the University of 
Illinois. 


the fact that eddy currents are induced in 


vi dynamometer designed 


which is in use in mechanical 


It depends for its operation upon 


a conductor revolving in a magnetic field 
of varying density. The reaction between 
the eddy currents and the field that pro 
duces them develops a similar to 
that produced bi 


! 


torque 


tween the rotor and 
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and the air gap between the armature and 
the pole faces. It is then led to waste by 
a connection through the bottom of the 
casing. 
of the 

Fig. 
weighing arm and the end-thrust collars. 


This casing is shown to the left 
armature in Fig: 3. 
4 shows the assembled fields, the 


The fields are made up of three pieces, the 
field annular re- 
cess for the field coil; bearings for the 


casting, containing an 
driving shaft and two intermeshing radial 
pole pieces which held together and 


r-tight 


are 


made wat by having lead cast in 
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stator of an induction motor. Later these 
eddy currents short circuit themselves in 
the armature and produce heat which is 
In con- 
struction it consists simply of a soft-steel 


carried off by the cooling water. 


disk securely keyed to a shaft and revolv- 
The 


construction of the magnets is such as to 


ing between two large field magnets. 


produce a field of varying magnetic den- 
sity. The armature and pole pieces are 
inclosed in a water-tight casing, and means 


are provided for the circulation of water 


around them. Fig. 1 shows a side ele- 
vation of the dynamometer mounted in 
temporary bearings. Fig. 2 shows the 
dynamometer belted to a 60 horse-power 
engine. Fig. 3 shows the armature and 


It will be noted that the armature 


casing 


is provided with radial grooves for the 


circulating water. This water enters 
through the field castings on each side of 
the armature near the center, and is 
thrown out through the radial grooves 
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ABSORPTION 


DYNAMOMETER 


the interstices around the radia’ poles. 
The pole pieces are bolted to we field 
casting and completely inclosed the field 
While the armature is practically 
the fields, brass 
bearing rings are provided to prevent the 
armature from rubbing the pole faces, and 
to take care of any unbalanced end-thrust 
that may be caused by a slight difference 
in the air gaps on either side of the arm- 
ature. 


coil. 


balanced between two 


This machine is 17 inches in diameter, 
occupies 9 inches on the shaft and at a 
speed of 1800 revolutions per minute ab- 
From recent tests 
it has been found that the power absorbed 
is very nearly proportional to the speed. 
The field coils are connected in series and 
the load from 2 to 34 horse- 
power by simply turning the arm of the 
The load practically 
there is no tendency to seize 
little tendency for the load to 


sorbs 34 horse-power. 


is varied 


rheostat remains 
constant; 
and very 
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fluctuate with changes in quantity or tem- 
perature of the cooling water. The ma- 
chine is noiseless in operation and entirely 
free from the splashing of water and oil. 
In the half-tones accompanying this ar- 
ticle the dynamometer is shown equipped 


with a weighing arm. In order to 
measure the power, the force at the end 
of this arm must be weighed. ‘This par 


ticular arrangement, however, is_ not 


necessary. A spring balance may be con 
nected directly to the casing or field cast 
ing and to the bed plate or supporting 
| 


frame, or the machine may be calibrated 


AMERICAN MACHINIST 


for given amounts of exciting current, 
and, instead of weighing the load simply 
the current 


Then, 


an ammeter 
the field. 
curves showing the relation between ex 


measure with 


flowing through from 


citing currents, speed and horse-power. 


the 
without calculation. 


power absorbed may be obtained 


Chere is one disad 


vantage in this machine, that is, for slow 
speeds it is hardly practicable to build the 


cynamometer sufficiently large to absorb 


the power given out when direct con 


nected. Thus belting or gearing must be 


resorted to For speeds above 1000 rev 
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1) 


enridge and 
for 
of this dynamometer 


| he 


ew spindles and 77 


assistance 


prospe r 


connection 


io be tested 
Thanks are due to 
Assistant 


given 


Prof 
Prof 


in the 





us 


with 


cotton and woolen mills, 


/ 


000 


the 


conditions 


new 


elec tri 


lutions per minute it is entirely practic- 
able to build the machine so that i 
be direct connected to the engine or motor 


if 
Cc 


development 


of 


in which 8,000,000 
looms 


added during 1907, is commonly mentioned 


1; 


( 
i 
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A Multiple-spindle Automatic Turret Lathe 


The Gridley Automatic with Four Spindles and Non-Rotating Tool 
Slide for Simultaneous Operations on Four Bars of Stock 





SPECIAL 


In the accompanying engravings we 
illustrate the 
automatic turret lathe built by the Wind- 
sor Machine Company, Windsor, Vt. The 


single-spindle automatic built by this con 


Gridley multiple-spindle 


readers are already acquainted 


eern our 
with, it having been illustrated. in these 
columns at page 1624, Vol. 27, and pag 


571, Vol. 30, Part 1. 

The four-spindle machine forming the 
subject of the present article is well illus 
trated by the general views Figs. 1, 2 and 
will be understood by 


half-tones 


3; its construction 


referring to thes¢ and to the 


details presented in the line drawings 
Like the single-spindle machine referred 
to, the new automatic has a four-sided 
slide for carrying the “turret” tools; the 
tool slide in this case, however, is not 
rotated to bring the tools one after another 
into position for the successive cuts, as 
the four spindles themselves are carried 


in a cylinder that is indexed step by step 
to bring each spindle necessarily into posi 


tion for the bars of stock to be operated 
upon by the various tools 

All of the tools 
rotating tool fed forward to 


irning the 


“turret” held by the 


slick are 


one tool rough ti bar in 


26 ther, 


one spindle, another tool taking a finish 


ing chip on the piece held in the next 


spindle, a die threading the piece in the 


next spindle and the finished piece being 
fed 


cut off and a new length of stock 


through the chuck at the fourth posi- 


tion of the spindle, or such other opera- 
tions being performed as the piece may 
require. As all of these operations are 
performed simultaneously, it will be seen 
that the time to make a completely fin 
ished piece and cut it off will be only the 
time the longest 


required to perform 


CORRESPONDENCE 


operation plus the time required to re- 
turn the tool slide, revolve the spindle 
cylinder and move the tools back to their 
cutting position. 
THE SPINDLE AND Toot SLIDE 
The spindles, their carrying cylinder, 
and the tool slide are shown in Fig. 3 
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removed bodily from the machine; this 
reveals also a number of other 


of construction. <A 


half-tone 


interesting features 


horizontal section through one of the 
spindles is given in Fig. 4, and it will be 
noticed that the spindle takes a long, 


straight bearing in a lumen-bronze sleeve 
vhich admits of ready renewal as a whole 
in the event of sufficient wear occurring 
to make this necessary.. The hub of the 
cylinder around which the four spindles 
ire located is extended, as represented 
in Fig. 1, to form a long bearing for the 
tool this feature of mounting 
spindles and tool slide on the same mem 
ber having been adopted in conjunction 
with the feature of large bearing areas to 
insure permanent alinement of spindles 
The bearings of the spindle- 
carrying cylinder are on the large diam- 
A and B, Fig. 3. In the event of 
any wear taking place between these sur- 
faces at either end the bearings 
formed in the main frame of the machine, 
the alinement of spindles and tool slide 
need not be affected, as both will simply 


slide, 


and tools. 


eters 


and 


move fogs ther 


EEE ll 
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In addition to the features just de- which runs at a _ constant speed, is When the lower handle is in the positi 
scribed, Figs. 1 and 3 show clearly the’ clutched to the worm shaft F. The draw corresponding to the feed cam which is 7 
method of preventing the tool slide from ing shows a toothed clutch for this con being used, the upper handle J can b 
rotating, the arrangement consisting of an nection, but a friction is now used in placed in any one of the six positions t 
arm attached to the tool slide and ma stead. This method of cam-shaft driving give the feed desired, the figures 75, 100 
chined at the outer end to fit a longi gives a quick change feed for the cutting 125, 150, 175 and 200 representing tl 
tudinal guide bar located as represented tools and a constant maximum speed for revolutions of the spindle to one inch 
at the top of the machine what are termed “idle movements,” irr: travel of the tool slide 
The spindles have the usual collets and spective of the rate of speed during the 
stock-feed device, and are driven by the’ cutting period The quick-change gears PURNING AND THREADING APPARATUS 
pulley shown at the right-hand end of the in the feed box FE are controlled by two lhe form of too] slide allows a turning 
machine in Fig. 1. This pulley is keyed 
to one end of a driving shaft running ‘> _. a 
through the center of the spindle-carry tS t ff LJ] } : Z , I) 
ing cylinder as in Fig. 4 and carrying eae — a —wees ee Ty 
on its other end a gear meshing with a iat iitlaaaaiicaiaicidaaii ee [- ae ee 
gear keyed on each of the spindles at wow EF m@ilesip a rl 5 aa hee > 1) > 
the rear end of the bearing. The spindles — a Yoecel pe 
are run constantly in one direction with — t 
out stopping or reversing for the pur SE WN | 
pose of threading, that operation being proswnd— SI (i \ 
taken care of by the threading mechanisn f 
to be referred to later fumes Broure_——— — 
F i aller taeantis " aah j 
OPERATION OF THE Toot S ip =} 
The cam shaft C, Figs. 3 and 5, carries SSE RSS 
the cams for operating the tool slide and 
t! forming and cutting-off tools: the 
ams for operating the chuck and feeding 
the stock : and the mechanism for revol\y a Ss 
ig the cylinder It is) drive t tw SPINDLE CONSTRUCTION 
tool to be used identical with thos 
ployed on the Gridley single-spindl« 
matic turret lathe. One of these ti ° 
is shown in Fig. 6 The tool slide ha 
sufficient room to allow of one tool being 
placed back of another. 

\s the spindles are driven constantly 
one direction, as stated abov and 
order that a high cutting speed for th 
turning tools and a low cutting speed for 
the die can be used, it is necessary 
rotate the die at a speed slightly less t 
the speed of th spindle while threading 
and at a higher speed when running 
the die off the piec [his is ac 
plished by means of two. gears 
the spindle-driving shaft, these g 
meshing with two loose gears n tl 
threading shaft, which in Figs. 1 and 
is shown immediately above and to the 
rear of the tool slide [hese gears 
f such ratio that when one of them 
clutched to the die shaft it will rotate 1 
die at a speed slightly less than that of 
the spindle when tl other gear 
lutched to the shaft, the die will rotate 

FIG. 3 URRET LATHE WITH SPINDLES AND TOOL 5 Ss REMOVED higher speed so as to run the die off 
When a left-hand thread is being cut, the 
peeds, one of which is comparatively ndles, tl wer one / having thre die rotates faster than the spindle during 
low for use during the time the tools ar cations ¢ esponding to the feed cam the threading operation and slower wl 
tting, the other, a high speed, for rs ised, there being three of these cams running off 
Irning the t slide and revolving the furnished, one for work not over 2 inches 
pindle cylinder. During the slow move long, one for work between 2 and 4 inches Tne INDEXING MECHANISM 
ent (while the tools are cutting) it is and the other for work ranging between The mechanism for revolving the 
lriven by a worm D, Fig. 5, on the } and 6 inches in length. Although the spindle cylinder is illustrated by Fig. 7, 
indle-driving shaft, through the chang« 6-inch cam can be used for the shortest which also shows the method of operat 
gear box E, worm shaft F and worm gear’ work, there is of course an appreciable ing the locking bolt. Arm K mounted o1 
; keved on cam shaft C. When the tools loss of time in m«¢ g the tool slide its the cam shaft carries a cam L for with 
have finished cutting, the loose pulley 7, full travel when working short pieces. drawing the locking bolt M and has at 
ae — a _> ca ea2gowawawees~ A a? eS aa... le ee — = 
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its inner end a roll which at each revolu- present time there are jobs for first-class 
tion of the arm enters the channel in the men. The skilled niechanic is scarce, for 
face of the cylinder flange and rotates the the growth has been too rapid to train 
cylinder one quarter turn, the locking bolt enough for the vacancies, and the country 
then dropping back into the next notch. 
The various sections show the cylinder 


is emerging from the jobbing-shop method 
of shop production to the duplicate, inter- 
changeable standard of the times. This 


just before the rotary movement com- 
calls for toolmakers and all-around ma- 


mences and just after it has taken place, 
the locking bolt being shown in place in 
yne view and withdrawn in another. Fur- ¥ 


ther explanation of the mechanism is un ‘ oo 
é; . 
necessary as the drawings illustrate the ©) \ 


scheme fully. It may be stated, however, 
that the index notches for the lock bolt joQ@cQ “7 
are formed in tool-steel shoes, secured in 
rectangular pockets in the periphery of 


ST 


——— 


| es 


the cylinder. 

The machine illustrated has a capacity 
for 1'%-inch round stock, I-inch hexagon 
and 34-inch square stock Its weight is 
about 4500 pounds 





Labor Conditions in Canada 





By B. BARCROFT 


While business is slack in the United : L/K ~ 
States, the trade will no doubt be inter- | a / ») 





ested in learning where there are still ] a : 
penings = _ — 
Doubtless few who have not visited FIG. 7. CYLINDER-REVOLVING 
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FIG. 5. THE FEED-DRIVING MECHANISM 
Canada realize the opportunities which chinists, men who rate as first-class. For 
this northern neighbor offers at the pres- the average machinist or machine hand 
who specializes on one machine and can 
neither make tools nor take all-around 
work, there is no call; in fact, there are 
many of these out of employment at the 
present time, as this class of workmen 


ent time. While Canada has been some- 
what affected by the same conditions 
that prevail in the United States, the 


slackness is not so great but is rather al- 
lowing a chance to catch up with the large 
quantities of overdue work, and at the is drawn largely from the Scotch and 
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English emigrants who are coming into 
the country in numbers. Although as a 
rule they are not as handy or rapid work- 
ers as the Americans, to compensate for 
this they will work for a less rate. 

This brings up the question of wages, 
and it must be admitted that the aver- 
age Canadian manufacturer has not yet 


S 


UC 

















AND LOCKING MECHANISM 





FIG. 6. 


TURNING TOOL 


realized that good men require good 
money. ‘This fact would account some- 
what for the dearth of high-grade men. 
Although living is usually cheaper, vary- 
ing considerably with the locality, wages 
will be about 25 cents a day less than are 
paid for the same grade of work in the 
United States. 

Future prospects may also be of inter- 
est, especially to the young men who are 
looking for advancement, because the 
chances in this direction are unusually 
good. Because of the rapid increase in 
the number of concerns doing busines3 
and the enlargement of the existing ones, 
there are vacancies for men with execu- 
tive ability as foremen, inspectors and 
superintendents. Also the man who is 
considering going in for himself has better 
chances than in the United States. While 
there are a few branches of the business 
which are fairly well organized to cover 
the country, the area is so great and the 
population so scattered that it makes it 
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difficult and costly to control, with the 
result that competition cannot be as keen. 

On the whole the outlook for the first- 
class man and for work is good and will 
continue so for some time. 

[We would suggest that it is better to 
get information direct from the town you 
may think of going to before starting off 
on a journey that may cost considerable 


Ep. ] 


money. 





Machining Automobile Fly- 
Wheels 


automobiles are built in large 


When 
quantities, as has been the case during the 
past few improved methods are 
naturally sought for machining the vari 
ous parts; led to a 


able development in many lines of ma- 


years, 


this has consider 
chine tools. 

The accompanying 
the machining of two types of automo 
bile fly-wheels on the Gisholt lathe, as 
the them 


operations 


illustrations show 


suggested by manufacturers 


selves. These include two 
types of fly-wheel, one of which can be 
finished at one setting, while the other re- 
quires two operations so as to completely 
finish both sides. 

The first type of fly-wheel is shown in 
Fig. 1 in the three-jawed scroll chuck, in 


which the rim and hub are shown in sec- 


tions. Wheels of this type are first 
chucked on the inside of the rim with 
special chuck jaws, as shown at B 
These are steel jaws and grip the wheel 


firmly from the inside of the rim. The 
are bolted to 


so that 


struts or chucking pieces C 
base of the chuck as 
put in the 


the shown, 


ach fly-wheel may be chuck 


1 exactly the same way. 
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FIG. I. 
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Those who are at all familiar with the 

Gisholt lathe will the 

shown and that the front, top and back 


recognize tools 


arms are wings for carrying facing cut- 
ters, as can be seen on close examination. 


The various tools are numbered in the 
order in which they are used on these 
fly-wheels, from which we see that the 


boring bar M goes through the cored hole 
of the fly-wheel into the bushing FR in the 
supports it, while the cutter 
Boring bar M 1, 


chuck which 
N bores the cored hole. 
shown in No. 2, finishes this hole nearly 
to size and the floating reamer Q reams 


the bore of the fly-wheel exactly the size. 


107 


While the hole is being bored, tools J 
and K in the turret tool post are used for 
breaking the scale on the front base of 
the hub and of the rim. Tools E and D, 
held in the auxiliary or wing rest, break 
the scale on the back side of the rim. The 
tool D chamfers the inside of the rim, the 
chuck jaws being cut away slightly for 
this purpose, as can be seen at B. 

After the hole is finished to size, tool 
No. 4 is swung into position, and while 
guided by the T, the cutters F, G and H 
do the rough facing of the rim and hub. 
Tool No 
4 and is held in reserve for finishing the 


5 is practically the same as No. 
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FINISHING A FLY-WHEEL AT ONE OPERATION 


hub and rim. The outside of the rim is 
finished by tool L in the turret tool post. 

All that done is the 
finishing of the back side of the hub, 
which is accomplished by tool No. 6. The 
facing cutter B is removed while the bar 
O is pushed through the hole, when the 


remains to be 


cutter is again inserted and fastened in 
place. The turret is fed backward and 
the inside of the hub faced square with 


the be re. 


A FLy-wHeeLt THat Regurres Two 
OPERATIONS 

The fly-wheel shown in Figs. 2 and 3 
is of the webbed type and requires finish- 
ing on all surfaces. It is chucked in much 
the same way as the first wheel and the 
cored hole is rough bored with the cutter 
end N in the end of boring bar M, which 
is held in the drill holder and rigidly 
bolted to the face of the main turret. The 
bar M is guided by the drill support 
shown, so that any eccentricity of the 
cored hole may be very largely corrected 
during the rough boring. This drill sup- 
port is then swung out of the way and the 
turret turned so that bar No. 2 or M1 








comes into position; the end of this 1s 
guided by the bushing FR before the cut- 
ters N1 and N 2 begin boring the hole to 
taper. This 
small end of the 


hole within 0.002 inch, so that very little 


approximately the desired 


yperation finishes the 
is left for the reamer QO, which is also 
guided in bushing R&. 

While the hole is_ being 
tools J and K in 


t 
breaking the scale on the 


bored and 
reamed, the he turret 
tool post are 
web and hub of the fly-wheel; before the 


completed, the 


boring and reaming ar¢ 
scale on the outside of the rim has also 
Before using 


G and H No. 4 


on the hub and web and rim of the wheel, 


been broken up by tool J 


the rough-facing tools F 


a paper bushing C is slipped into the bore 


so as to form a guide for the arbor 7 
while these operations are going 01 Chis 
ame bushing guides arbor 71 for the 
nishing tools 41, Gi and H1 at No. 5 
his finishes one side of the fly-wheel 


‘ond operation the fly-wheel 
chucked by the soft jaws B, which have 
been bored to fit exactly the outside diam 


] 


eter; in addition, the work is supported 


by the bushing ( which also forms 
guide for the supporting arbor in both 
the roughing and finishing facing tools. 
Before cither of these is put to work, 
however, the tool K in the turret tool bolt 
is used to break the scale on the inside of 
the face of the rim and also on the web 
All that remains to be done 1s to use tools 


uughing 
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A Press Die for Magnet-head 
Punchings for Inclosed Arc 
Lamp 





\. \ OGT 


By Juuius F. 


[here is often objection to the use of 
follow dies where absolute accuracy of th: 
required, but 


product is inaccuracy is 


mostly due to faulty construction and 
more to the lay-out of the die. [ wish to 
describe a method of laying out multiple 
follow dies which is not so well known as 
it should b I have designed and mad 

number of such dies where great a 
curacy was required and have found this 
method alwavs pertect lhe sketches 


show sub-press die of the multiple-fol 
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never be less than the thickness of the 
light 
Next, 
the position of the vertical lines C D/ 
for the upper row of blanks, and the 
dotted lines / GH for the lower row ot 
blanks, is marked, 
amount of scrap between the blanks from 


material to be punched; for very 


material more scrap is allowed. 


allowing the same 
right to left as was allowed between the 
horizontal lines 4A B 

The centers of the upper row of blanks 
are at the intersection of the dotted lines 
CDE and the horizontal line B; the cen. 


+ 


ters of the lower line of blanks are a 
ty 


the intersection of the dotted lines F G 1 
and 4 of the die, 

The templet /, Fig. 2, 
with the center of the hole M on the in 


as shown in Fig. | 
is then placed 


tersection of the horizontal line B and 
the dotted line C, and marked with the 
scriber. ‘This is repeated at the interse 


L y 
°K € 
(c 1 
}~ FIG.2 
3 








\ y/, L ; Ar I 
¢ P\ P \ 1] 
k G . 4 
o | 2 | 
FIG. 1 — FIG. 3 F 
\YING QI rHE DIES 
tion of the horizontal line A and th 
| ¢ ° 
dotted line G 
, nl Having marked the blanking dies C G, 





HER s FI V HEE 

( ) rroduction of m 
punchings for inclosed are lamp 
he material for the punchings was 
c rd brass 1/16 inch thick \ cor 
C emplet with all the holes drilled and 
d was made of sheet steel abo @ 

ic] a 4 vn in Fig. 2, becau 
empl vas l as lrill jig 
hi ] vill 

+e Ws li Will cle 

114 thict | \ Ided ) 
f iron ines i y an 


st it 1s necessary to have the two lor 
es of the die planed parallel. ‘The two 
ri | lines A B are marked first, al 


lowing sufhcient scrap between the blanks 


he punches to cut on, vhich should 


we proceed to work them out and fit the 


templet / into these dies. We are now 


ready to transfer the piercing holes L K 
\f N from the templet to the die. This is 
the most important work on the die. If 
the piercing holes are not marked on the 
die in exactly the same position as in the 
templet, the punching made with the dic 
would not be 

n th 


accurate and no pilot pin 
e cutting punches will make them 
ight lo secure alinement of the pier¢ 
ng and blanking punches, the angle O 
with a projection as shown in Figs. 3 
nd 4 is made. 

I he templet I is put into the die G, thi 
angle O is placed on the die G in Fig 


with the projection P overlapping th 


templet / in the die, care being taken that 


the angle O is close up against the sick 
of the dic lhe angle O is then clamped 
to the die, and the projection P is soldered 


Tr templet 

lhe angle with the templet is then 
moved from the die G and moved to the 
ight, so that the center of the hole 
in the templet 1s central with the line // 
on the die; the angle O is then clamped 
to the die, always being careful to have 
the angle rest close to the side of the 
die The holes NA lL. are then drilled 


through the templet, using the templet as 
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a jig. Pins of proper size are now lightly tted to the die [he pilot-pin holes in the punch plate, and the screws Z for 
driven through the templet into the die the punches are marked from the tem- holding the stripper to the punch, are 
to prevent it from shifting while the hole plet / to the punch, and drilled through drilled and tapped. The die is then put 
M is drilled. The same operation is re- the punches. The punches M M, fastened into a press for a test. If everything 1s 
peated at die CD. It will be seen that to the pad, are then inserted into the die, all right the punch is taken apart and 
when the piercing holes in multiple die and the screw holes for the punches CG carefully hardened and then 


reassembled 
are transferred in the manner explained are marked and drilled and tapped, then 



































by sketch Fig. 1 that it is impossible t fastened to the pad and fitted to the dic OPERATING THE Di 
set them out of line 1f care is taken. It The pilots are drilled through the punches The die is put into a press hig. 5 
foes not matter in what position or at into the pad and fitted as shown in Fig. 6 shows tl oblong hole O between the 
what angle the blank is located in the die, The piercing punches LL and KK are piercing die and the blanking die G. The 
the transfer angle O will bring the pier: hen mad d inst d into the pla iterial is held for the first cut close to 
ing holes in the die in exactly the sam r} die bed O and the punch plat R, the right-hand side of the hole O The 
position as t holes in the templet when 
sticking in the blanking di 
Of course the distance CDE and 
GH must be kept alike. If, however, | . FIG T } 
there should be a slight difference, it | > : m 
vould not affect the accuracy of the f "E i : 7 TT. | 
uunching; it would affect the scrap b i zi Py | p | Pi p|N j/0° 
| SS = a a ee Sw Sel) BT cl ae Be a til LL. 7 
veen the blanks only 7 ] "y y “| 
After all the holes are drilled in the di A Rik} J fA A 
¢ G M 
s shown in Fig. 5, the die is hardened O Cdl { | ae Ol 
ind the face of the die is ground straigh — yo See St se . —_ ee I 
m the surface grindet We are now : ia 
idy to pr ceed with the punch ; ’ [ | ' 
Figs. 6 and 7 show an elevation of die u 
d punch. The pad N, previously ma : | S 
hined, is clamped on to the die, and the —— = 
ink holes for the punches MM are Q ~ 
rilled and secured in the pad; the holes —— eee a 
for the punches LL and A are als nn 
located SECTIONAL VIEW I ES 
oy a punch, coming down, pierces the holes 
VM and LA [he material is then 
. moved to the left, to pin RK; the punch, 
r ] coming down, cuts the blank G, pierces 
\ A | the holes N M and LL for the next blank 
— ( nd cuts the gage notch Q. Moving the 
Q) CS material again to the left and putting the 
" gage notch O on to the gage pin R, the 
er econd blank G is cut and the holes N M 
Cc K (M nd LL for the third blank are perfor: 
ted, als the holes MMULK in the 
N upper row of blanks. Moving the mat 
N ial again from Q to R, the fourth stroke 
= f the pres nishes two blanks and 
G on I ierces the holes for the next blanks 
V4 K he method of cutting the gage notch 
’ : ) as shown in Fig. 5, is a very convenient 
0) 0, - Q C4 V4 I It is the best way of gaging I know 
of the notch 1 lway before the eve of 
s \ " p if l s shown 1 
S ket l liable s long as tl 
/ | : . | 
~ / Fig. 1 
ve l ibou 2 aller tl 
—— evap 9 e pilot 
t vy the lank nt Dp 
lhe pad is then removed from the di previously planed on top and bottom, ar ge ; pg toy ; 
nd the screw holes PP and OO at then clamped together; posts SS and T % Saige Ro? map ; - ~ ‘ ge 
rilled and countersunk The pun drilled and reamed and counterbored 7 oe en 
WM are then turned to fit the hole in the’ for the hexagon nuts. The die N is then | ay ne " _— . — 
d, and the cutting part of the punches tted to the bed plate ) and the posts dogs vad blank | Pe an pune 
turned to fit the die. The punches are SS and [ fastened to the bed plat ee eee their w 
hen slotted in the milling machine, the The stripper X is slipped on the posts, handling large pieces of material, as in 
‘lat part of the punches is fitted and all the holes from the die are marked on "IS Case, where the stock 1s 45@ inches 


fastened into the punch, and the punch the stripper and the holes 
fitted to the pad and fastened by means’ worked out to fit the punches. The punch be as near foolproof as it can be mad 
f the flat-head screws OO. The blank plate FR is tl 


in the stripper Wide by 8 or 10 feet long, the gaging must 


en fitted to the punch; the and [ think this ts th th 


case in the dies 
ng punches CG are then machined and screw holes Y Y for holding the pad to showr 
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A Diagram for Designing Hoisting Hooks 


Plotted from Professor Bach’s Formula—How Hooks May be Prop- 
erly Proportioned without Using Elaborate Mathematics or Tests 


[ 


ben 





BY 


loisting ks are the most commonly 
1 form of curved beam and tl dis 
Si is based upon Professor Bach’s 
ry and formula for curved beams, as 
n in his treatise on the strength of 


he stresses in eccentric loaded curved 
ms I gcnera ly calculate d according 
the straight-beam theory for combined 
ding and direct stress, and this method 


ecommended in 
techni al 


theory does not 


many text-books 
That the 


apply to the 


papers straight 


actual 
has 


ditions existing in curved beams 


en shown by experiments and theoreti 


1QT 


Ir 


researches In curved beams calcu 


according to this straight-beam the 


the tensile becomes consider 


stress 


too low and the compression stress 


lig In some cases the error exceeds 

per cent. and the conscientious de- 

ler cannot afford to ignore this great 
discrepancy 

1 calculating hoisting hooks it is most 

ortant that great care should be taken 


nie 
ip 


ise dimensions which will give 


hops wher 


lene d, and 


a pr ype 4 


or of safety, and crane-building com- 
ies have developed’ standard sizes 
<1 upon numerous experiments. In 


new or special hooks are de 
where no 


expensive tests are 
made, except those concerning the proper 
ties of the material used, a theory agree 
g with mathematical research as well as 
periments should have been accepted 
long ago 
In view of these facts I have plotted a 
diagram which is based upon the theory 
for eccentrically loaded curved beams. Of 
s theory I will only mention here, re 
ring to Fig. 1 showing a hook of gen 
| design, that it is assumed that the ra 
Ia curve, passing through the center 
gravity of the different sections, at the 
ortant section M V/s is equal to the 
tance from the center of gravity of 
i tol point of loading, or to 
li ( [his assumption is ap- 
ximately ie tor hooks of usual de 
c nd even where this is not exactly 
se the error 1s very minut In the 
lagram only the tensile stress occurring at 
f. is considere t impression 
s at M, is comparatively very small 
Use oF THE DIAGRAM 
Referring to the diagram which is 
inted as an insert the known quantities 
il 


1 
tne 


load in pounds 


+} } 


e€ maximum allowable 


stres 


tensile 


7 1 1 s - 4 
a po nds pe square inch 


AXEL 


{=the distance from the point of ap- 


plication of the load to the near* 


est point of the important sec- 
tion M,— Mz, or the radius of the 
inside of the hook 
An included angle of taper 7 from 25 
35 degrees will suit most cases and 
SD 
| 
} 
/ 
j 
/ 
/ 
J 
M / 
/ 
<—--Z = 
Center of Grav ity 
| 
] m 
r f 
== nna 
H 
Section M, My, 
FI GENERAL DESIGN OF A HOISTING 
HOOK 
gives a well proportioned shape to the 


section 


We then calculate the ratio + Y and 
5 


proceed as illustrated in the example 
\N 
Design a hook of 30 tons capacity, when 


the radius of the of the hook = 
3 inches, maximum tensile stress = 


EXAMPLE 


inside 
15,- 
000 pounds per square inch and the in- 
cluded angle of the taper 
Here: 
P 30 


§ = 15,000 pounds. 


25 degrees 


2000 = 60,000 pounds and 


Hence 
| a 60,000 
y= = = 4. 
§ 15,000 
A = 3 inches T = 25 degrees. 
Then locate 4 = 3 inches on “Dimension 


and 


PEDERSEN 


A-scale,” trace a perpendicular to this A- 
scale downward until it reaches the line 
for 25 degrees among “Lines of included 
angle of taper for determining dimensions 
H and B.” 
A-scale until line 4 of the “Lines 
Now trace down- 


From this point trace parallel 
with the 
f ratio Y” is reached. 
ward perpendicularly to the A-scale until 
the “curve” is intersected. Trace from this 
point on the curve parallel with the A- 
scale until line 3 inches of “Lines of di- 
mension A for determining dimension H” 
and 


H- 


is reached, then vertically upward 
read the value of H 
scale.” 

Here H =9Q! 


From the point last reached on line 3 


on “Dimension 


; inches. 


4 
inches of “Lines of dimension A for de- 
termining dimension H” trace again paral- 
lel with the A-scale until line 25 degrees 
of “Lines of included angle of taper for 
B” is 
from here trace upward perpendicularly 
to the 


determining dimension reached; 


A-scaie until line 3 inches of “Lines 
of dimension A for determining dimension 
B” is reached and read on the right ver- 
the of B B- 


In this case it is nearly 5% inches. 


tical value on “Dimension 
scale.” 

In order to find dimension ), start again 
at A=3 the A- 
scale” and trace a perpendicular to the A- 


scale until line 25 degrees of “Lines of in- 


inches on “Dimension 


cluded angle of taper for determining di- 
mension b” is reached and read the value 
of b on “Dimension the left 
of the diagram 


b-scale” at 
b I 5/10 inches 

The general procedure is shown by dot- 
ted lines on the diagram, and they will 
serve as a guide for solving other prob- 
lems 

From the diagram we obtain a section 
with sharp which of 
should be The reduction in 
section due to this rounding and conse- 
quently the decrease of B to Bu, see Fig. 
2, can be made up by increasing H to H; 
if such 


corners, course 


rounded 


a refinement is desired. 
THE FUNDAMENTAL FoRMULA 

For the benefit of those who may wish 
) understand the construction of the dia- 
gram I will give Professor Bach’s formula 
and show its use in plotting the various 
lines of the diagram. Professor Bach’s 
formula for the bending stress at any 
point of the section M:—Ms, Fig. 3, of a 
curved beam is: 


t 


ee m m 
sete t+ Te 


in which, 


» 2 


é 
r+e 
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s==the stress due to bending Computing the maximum tensile stress, dimension 4; is a function of # only, as 
> — the al force ing str S » have e——e as 
P =the normal force producing stresse¢ we have ¢ ( A is a function of x only; thus 
uniformly over the section; posi Whence 
tive if the stresses are tensile (as P e, ' y, A 
° of ‘= oO! 1, = 
in hooks) legative if the 7 ax : i 
ks), negati t kf , é, N 2 tan. | --) ow+1. (12) 
stresses are compressive . 
. of ? > 
1=the bending moment; negative if o= f ay a 
; bf - And selecting 


it tends to straighten out the 
beam (as in hooks), positive if 
it increases the curvature of the 


Multiplying this equation by B and solv 


ing for AB, we find 





Ss ? > » " , ‘ 
beam. ; yyy i x © L (4) and Y, = 0.536 X 9, 
f the area of the section s kf 
\s k is only a function of the dimen = m 
= sions of the section and the radius of the 1 
\ : e, B A,=3 \ r+ i 
curvature, the expression : is a 
. | f kf 
m constant for a particular section and ra 
dius of curvature 
a) Putting 
ete | > 
ia J é B 
—— kf —_ ’ 5) 
P : ; 
H and = Y (this ratio being used it 
‘ 
H ihe diagram) formula (4) becomes ; 
AB=JYaA., 6) . 
FIG. 2 ORRECTION OF DIMENSIONS 01 
—— . ; We assumed 2 
SECTION FOR ROUNDED CORNERS ® 
rz A+ e,, M, | 
ind putting 
the radius of curvature for the cen- RB 
e e . , | 
ter of gravity of the _ section; b =r+I. (7) \ 
that is, for an axis passing : \ 
. na \ 
through the center of gravity of \ 
the different sections of the — H B+ 26 oI 
i se > 
beam. 3 B+ 6 
e=the distance from the center of : H dhe oe 
. . . . = e.= ° 
gravity to the inhnitesimal hbetr 3 r+ 3 \ 
- . *- . ‘ - . \ 
area df; negative if taken in we obtain from equation (5) combined \ 
the direction of the center of with the special value of k given in equa 
curvature, positive in the oppo- tion (3) the following RTION OF A RVED BEAM 
site direction 
a quantity obtained from the fol _ r ) r+3 (8) 
lowing formula ¥ 4-3 4 aoe | z+ 2). 55 lg 1 r § iz ; 
I . é 
k= | - -xX df. (2) ; , : :; ' 
ft rte kquatio S) gives A as a tunction o! lhe curve in t diagram was plotted 
The; . the rati nh lis great! ‘j S ccording to this relation serting the 
lhe integral must be taken over the entire the ratio + only, This greatly facilitate ' St , " by in ng the 
section. For the trapezoidal section used the design of the diagram values 1, 114, 114, ete, for # and using 
. 7 : | } 4 7 . rr , 
in the diagram the value for & 1s: Using equation (7) and introducting the ¢quation (5) for A. The diagram 1s 
° shown itline in Fig. 4 A convenient 
i * 2r scale was selected for the ratio x on 
(2+ 6) the /] l’ axis having its zero point at 
i] The scale for the dimension A; being 
B—b 23 r+e ; 
} (x + ¢,)+ 4] - ze log. 2 —(f by! (3) on the | l'/] axis with its zero point at 
H 10 r—eé, ) sa : 
VII, is the first scale 
In which e: = the distance from the cen included angle of taper T in the calcula As 
ter of gravity to B and tion, we easily arrive at the following H 
° — a j 
é: — the distance from the cen aii i. H=wx aA 
ter of gravity to } T 
6=2A tan, | 2 ) ‘9) The curves representing the relation be 
CONSTRUCTION OF THE DIAGRAMS tween HT and x will become straight 
In designing the diagrams I assumed ; lines for a particular value of Sub 
; ; - . B=2A(x + 1) /an. (10) etion aoe ae -— ia a 
the distance from load line to the gravity stituting 0.75, I, 1.25 inch, ete., for « 
' lecting th Vy] as th l 
xis to be equal to the radius of curvature and selecting the //—V/ axis as the /1 
that point Putting this value for B in formula (6) scale with its zero point at /V, the /] | 
H nd solving for A, we find: axis being the «a-scale with its zero point 
ence , 
at Jl’, straight lines being named accord 
m==—Pr and P=+P, . ae 
. j j ing to the A-value can be drawn from 
‘is the stresses are tensile. Aw ; (11) , , : - os 
~ A 7 (2 + point /] Only one of them is shown 1n 
. ‘ 2 fan. x I . 
Whence equation (1) becomes 2) Fig. 4 
| or another v ilu of ) or for ; } 


P é 


ons kf r+e For a particular value of Y; and 7; the we will have, keeping 7; and # constant: 








Y; A 
N 2 fan. | a ) x+1. 


A,= 


(13) 


which combined with (12) gives: 


The values 0.5, 0.75, I, 1.25, etc., are then 
substituted for YF: the resulting 
straight lines (Ratio Y lines) between Az 
and A, drawn from VJ, a convenient scale 
for A: being selected on the axis VJ—V J] 
with its zero point at VJ and is the second 


and 


A-scale. 
If now the included angle of taper va- 


ries, the ratio Y and x being kept con- 
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its zero point at JX. Substitute the values 
20, 25, 30, degrees, etc., for T and draw 
the resulting straight lines between b and 
As from point 1X. 

The dimension B is arrived at by using 
(10), particular 
say A, I 


equation which for a 
value for A, inch, becomes: 


B, = A, (x +1) lan. (= )=@ +0 


tan. | : ) (14) 
Here we must select //] as the zero point 
for the scale B:, point //J being one unit 
(in terms of #) from the point JV. The 
axis J/]—V represents the (#-+-1)-scale 
with its zero point at JJJ also. 

By substituting 7 = 20, 25, 30 degrees, 
etc., we can draw straight lines from the 





stant, we will have: = First B-Scale re" 
- A 
A,= 1 —— 
N 2 fan. = r+i : 
St 
~ = a 
> Third A-Scak > = _H-Seale ol be % 
se , 
“hy 
2 
Z & 
Pal °% = 
< e Tt 
% ~ 
; < Tt 
nw 7) 
~\ ~ 
“ m t sM A-Sea - ~ 
FIG. 4. OUTLINE OF HOISTING-HOOK DJAGRAM 


which with equation (13) gives: 


A, fan | 


= | . 
Ay N fan. | i ) 





T 
or for tan. | : )= fan, 15 degrees. 


A,= ar A, \ cotan. | : | 

Inserting 7; = 20, 25, 30 degrees, etc., 
straight lines can be drawn from VIII as 
resulting lines between A; and A: The 
axis VIII—VI is the As-scale with its zero 
point at VIII and is the third A-scale 


This is the resulting A-scale for the dia- 
gram. 

For determining the dimension b graph- 
ically, using equation (9), we have: 


r 
2 ): 


Select the axis V//[—1X as b-scale with 


6 = 2 A, fan. 


point J/J as resulting lines between B; 
and (*-+1) according to equation (14). 
Che axis //]—J is the B,-scale or the first 
B-scale. 

If d =A; we will have 


B,= A,(* +1) fan. (— ), 


which combined with (14), « and T be- 
ing kept constant, becomes: 
ao 
B, Pe 
B:= A2.B,; for Ai=1 inch 


Having the axis //—/ as the B:-scale or 
second B-scale with its zero point at J/, 
draw from the the resulting 
straight lines between B,: and B; accord- 
- A.B, by substi- 
tuting the values I, 1.25 inch, etc., for Az 
The lines are named corresponding to the 
Az values. The B,-scale is the resulting 
scale for the dimension B in the diagram. 


point V 


ing to the equation B:- 
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The Sand-blast Machine, ‘“‘an 


Electrical Generator™’ 


By B. O’REILLy 





A curious phenomenon which I have not 
seen in any publication came under my 
notice recently. We had a sand- 
blasting apparatus in operation for some 
time, in the form of two cylinders made 
These cylinders are ar- 
ranged vertically, the larger being 
uppermost. The lower one forms both a 
column to support the whole machine and 
a chamber to contain fine, sharp sand. 
The two chambers are connected with one 
another by a length of rubber hose of 
about 1% inches internal diameter. At the 
end of the hose which is inside the upper 
chamber, there is a nozzle of cast iron, the 
bore being about % inch diameter. 

The machine is worked by compressed 
air, of an average pressure of 5 pounds 
The compressed air 


have 


of sheet Steel. 


one 


per square inch. 
forces up the fine sand from the lower 
chamber, through the rubber hose and 
nozzle into the upper one. When operat- 
ing the machine, the hands are inserted 
through two openings in the upper cham- 
ber. One hand holds the tool which is to 
be cleaned, while the other, holding the 
nozzle, directs the current of air and sand 
in the required direction. The operator 
is enabled to observe the progress of the 
work through a small window which is on 
a level with his eyes. 

A man who was using the machine com- 
plained that he had received, or imagined 
he had received, a curious kind of blow 
or shock to his arms—nothing serious, but 
sufficient to make him note the fact. A 
day or two after, a pipe fitter who had 
some alterations to make, laid his hand on 
the rubber He received a shock 
which startled him. I then tried to get 
results by the “laying on of hands,” but 
failed. Another man, however, who was 
near, grasped the hose, when he at once 
received an undoubted shock. I dis- 
tinctly saw the spark and heard the sharp 
crack which accompanies a discharge of 
static electricity. As a further proof that 
the hose was electrified, I took a long 
thread from a piece of cotton waste; this 
was attracted by the hose, as were also 
other light substances. 

A water-gage glass tube was slipped 
upon a round steel rod so that about 12 
inches of the steel rod stood out at each 
end of the gage glass. Holding the gage 
glass in the left hand, the steel bar was 
fairly well insulated, while one end was 
sand blasted; so long as the jet continued 
to play upon this end, sparks could be 
The use of dry hot 


hose. 


drawn from the other. 
sand gave the best results. 





According to the report of the Geologt- 
cal Survey, the value of the mineral pro 
ducts of this country in 1906 was $1,902, 
506,206, against $1,623,928,720 in 1905 
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From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE PAY 


The Inverted-V versus the Flat- 
bed Lathe—The English and 
the American Way 


The editorials at page 532, where you 
take up the question of inverted V’s for 
lathes, and where the American boy and 
his British cousin are commented upon, 
interested me, as I agree with you in the 
one case and disagree with you in the 
other. 

Professor Nicolson, whose opinion you 
comment upon, is evidently not a lathe 
builder; as I am not, neither of us can 


FOR 


than our inverted V’s are. When this 
edge is beveled under to an angle of 60 
degrees, the top and edge form a V of 
practically the same character as our V’s, 
nd the pressure comes in relatively the 
same direction referred to the point of 
the V; see Figs. 1 and 2, which he ridi- 
cules. Very few American lathes have 
V’s of so acute an angle as the one 
shown, and some of the flat-way lathes 
have square edges at the back, which are 
better. 

The guiding of a carriage at the back 
edge of the bed, where the work and 
driving power are at the front, is only 
less ridiculous than would be the using 
of a T-square with the guiding head at 
the right hand of the drawing board and 


5/ moving it with the left hand, as the width 
s of the lathe bed is narrower than the 
+ : ; ; 
: drawing board and the slide rest is longer 
S than the head of the T-square. 
é The effect of wear in the case of the 
. i Py -— weak ' 
yrs ae 
y prove 
a 
FIG. I FIG. 2 
COMPARISON OF INVERTED-V AND FLAT BED 


be charged with being biased by commer- 
cial notions, and the question is one bear- 
ing on the advantages and disadvantages 
of the two systems. He starts out with 
the assumption that the inverted V_ has 
no advantages except the one which can 


be reversed by saying that one of the 


advantages of the flat way is that it is 
far more convenient to sit down on. 
Another advantage is that all the chips, 
grit and dirt which fall upon it will stay 
there until forced off by the slide. It 
has the advantage, too, of liberal wearing 
surfaces; so far aS wearing directly down, 
that must take place very slowly. But 
wearing down, whether fast or slow, has 
very little bearing on the question of 
doing good work. 

The top of the flat ways might easily 
be (to exaggerate) 1/16. inch crooked 
and make no perceptible difference in 
the truth of a cylinder, whereas 1/16- 
inch curve in the back edge of the flat 
way would make the cylinder '%-inch 
larger at one point than at another. The 
guiding surface at the back edge of a flat- 
way lathe is not usually more generous 


flat way is worse than that of the in- 
verted V in this; when the back 
way wears the most at one part of the 
bed, the slide is free to shake and skew 
around to a certain extent; if the wear is 
more at one place than elsewhere, as is 
always the case, and the slack is taken 
up, it becomes too tight at other places. 
The carriage guided by the inverted V 
never has slack motion and can never 
skew, whatever may be its other defects. 
Another thing, the wear that takes place 
from using the flat-way lathe for boring 
is added to the effect of wear in turning, 
so far as slack of the slide and skéwing of 
the carriage are concerned; whereas in 
the case of the inverted V, the wear of 
the V in boring is deducted from the wear 
in turning. The two combined drop the 
slide; but the lowering of the slide at 
different points has very little effect on 
the truth of the work compared to wear 
in the horizontal direction. 

About the excessive wear of the in- 
verted V as compared to the flat way, 
that is true so far as American practice in 
small lathes goes; but that is entirely 


USEFUL 


IDEAS 


unnecessary, as there is no earthly reason 
why the V’s cannot be made to have a gen 
sus wearing surface. In the lathe, illus 
rated in the AMERICAN MACHINIST in 1889, 
in which the front V is about three times 
the width of the V used in the usual 
American practice for lathes of its size 
(16-inch or 8-inch English) and the slide 
rest 36 inches long instead of 16 inches 
or 18 inches, the 25 years of constant use 
show no appreciable wear. This result 
may not all be due to generous surface, 
for with the long slide the wearing sur- 
faces are infinitely better protected. 

I expect that if Professor Nicolson 
takes any notice of this, his reply will be 
that when the ways of a lathe wear so 
there is shake in the slide it is time it was 
refitted; but everything that wears so as 
to require refitting never gets fixed until 
it is too bad to use 

From the great changes that have been 
made in the American lathes in the last 
two or three years, it is evident that our 
builders have become convinced that 
there were a lot of things wrong; I be- 
lieve that there are others that need to be 
corrected, but I do not believe that Pro- 
fessor Nicholson has hit upon that which 
will be greatly improved by adopting the 
flat way 

\bout the other editorial subject, the 
English boy as compared to the Amer- 
ican: Unless the English boy has ma- 


1 


terially changed since I lived in England, 


I believe every word of what u quoted 
as having been said about him. As I 
have had occasion to say before, the 
\merican boy is educated, the English 
boy is trained; and this tells the whole 
story. 


Syracuse, N, Y. Joun E. Sweet. 





Turning Hard Lathe Center with 
a Carborundum Tool 


[he dead center on my lathe was in bad 
shape. I got a hurry-up job where a %- 
ich mandrel had to be used. As we have 

center grinder, it seemed as if anneal- 
ing and re-turning was the only way out. 
| happened to think of a worn-out car- 
borundum wheel we had, No. 4o grain. 
[aking out the tool post, I bolted the 
wheel flatwise in its place on top of the 
compound rest and swung it around to 60 
degrees; running the belt on the highest 
speed cone, I fed the wheel back and 
forth along the center, using the cross-feed 
screw to force the wheel in. In a short 
time my center was in good shape, in 


fact better than it would be after turning 
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and hardening, as it usually springs some trouble and had to be bent sidewise every ie) to fit in the dovetailed slide in a cast- 


in that process time it was adjusted to different widths iron holder B; each half is held by two 


It is not recommended as a substitute of stock, in order to bring the pawl cen screws C C which also serve for the pur 
for center grinders; but if owners of tral with the punching. Again there were pose of adjustment. When the die b 
mall shops who have no grinder or can- no stops for the lever for different feeds, comes worn, it is taken from the holder 
not afford the expense of one will try and the setting of the cam was entirely and ground on the inside only, until it fits 
it, they will find it a fair substitute. After by guess-work the test gage D of Fig. 2. On top of the 
\ get through with grinding the center \ new foreman was hired for the tool dice sections are fastened cast-iron plates 


in the way stated, a piece Of fine emery 


‘loth and oil put over a flat file makes ‘ 
fine polish on the centet , _S 4 
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A Punch and Die with Auto- Laentonnancdl 
































matic Lever Feed S | | 
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“ee . ana 2: We G |, 
\t one time we had a great deal of = AY 4 
1 ; a — 
1 1 ’ T = > 
uble with the ordinary solid punches E I . J F E 
ind dies for punching holes and slots in —! G Ay 
| | 
trip 1f sheet metal which were IS | | 
es long, and which were used for D 0 R i | 
itomobile cooler fronts These pieces 
W ¢ punched in two operations by means Pie | \ SPLIT IE FOR AUTOMOBILE COOLER FRONTS 
f two solid punches and dies. The first 


operation cut the hole and the second room; in a very short time he discarded E E having a T-groove in their upper face 


operation the slot As a result every two entirely the press tools which had been to guide the strips. On each of thes: 


or three hours a diemaker would have t ised for this particular job and made a_ plates is arranged a cast-iron roller / 

( the tools because of a broken yew split die and punch with an adjust which runs free in its bearings and is held 
pun r a bur on the work, or for some able automatic lever feed. The results in position by an I-pin controlled by 
other similar reason. Between the opera re now as satisfactory as .they were spiral springs. These rollers keep the 
tion of punching the holes and the slots, before unsatisfactory. metal pressed into the guiding grooves in 
and after the final operation, each prec Referring to Fig. 1, tl die AA is the plates EE. The strip is fed from a 
f metal had to be straightened, as it made in two sections (that is, a split spool at one side of the die and is cut to 
: t of each set of press tools bent 

o a semicirck 

a, 
|-fashioned ] r feed also « l ail 
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wae NAL PUNCH FIG. 4. THE AUTOMATIC LEVER FEED FOR THE DIE OF FIG. I 
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length with a pair of hand shears when kink will find it will well repay them made so it would swing back; when the 
id been bored to size, it was under 


it issues from the other side. The strip when making new boring heads 
pers are indicated by the letters G G. Re- Birmingham, England J. GREEN cut a he back to allow the thread to 
ferring to Fig. 3, P and FR are the two — rut P, A. FREDERICK 
punches, which are held together and into Kalamazoo, Micl 


the punch holder by means of taper pins Templets for Milling-machine 


fhe automatic lever feed is shown by Platens : 
Fig In this the cast-iron cam H has ; Movable Bushings 


4. cast a 
throw of one-half inch and is fastened ; - - 
The line cut shows a handy additi : 


to a stud on the press frame by means of . ae i ‘tice, On page 594, an article under 
two screws. The lever J is fulcrumed ‘© the usual collection of data in a draw- 11, head of “Movabl Bushings,” by Wm 
from the bracket K by means of th rew ; letzroth, and beg to offer one or two 
J. This plate A is adjustable by means ot | | uggestions based on the data that I have 
slots, as shown. . In front of the press is a | gotten together on this feature of tool 


second angle clip L which has a stop screw lesign 





VW. On the extreme end of this lever is a rEMPLET FOI E IN In In the first place he states that all bush 
finger pawl V which is a free fit in the ings should be made of tool steel to giv 
lever so that it can slide over t engaged best result I have used both tool 


when being pulled back and be in a posi on tool work knows, it is a great advan steel and open-hearth steel with equally 





tion to drop into a hole just before the ‘se When designing milling fixtures t tisfactory results, the latter of course 
feeding stroke know the exact position the work will being case-hardened if there 1s any 
New Haven, Conn R. A. ALMOND occupy on the table with relation to tl preference, it is in favor of the open 
edge nd co juently with the cut S he l. f | fact t it seems 
nothing 1s more annoying than to-hav t ve le ‘ to chang pe in 
e tO } neriodi ] TT, 9 ; } } ' ’ ¢ 
Stopping Chatter on Large t mak¢ periodical excursions to the shop ing 
B . Hd d tO measure up the various machines in There 1 lso se to which the re 
oring cads use \ seri tf wooden templets suci vable bushing 1 ften put, not me 
—_—- | bnot — oor 2 aa aan -~ ee — . 
as the « illu ed, corresponding to a oned \ ely, where a iber 
Readers of the AMERICAN MACHINIST cross-section of the table and showing the f hol 1 pl to be drilled and 
who | 1 experi ¢ 1! boring out | lots will I ctly I ilitat natt 
large cast-1 cvlind with boring bars n this S laving ' n tl 
drawing it is to locate the tongt 
vherev I emplet 
| a 4 I Inct \ = 
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Combined Boring and Threading I () 
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STOPPIN LATTER ON . IEA I worl 
: ae ae hacks oF. 
and traversing heads will know what a ; : . 
difficult job it is to stop tl hatter or ~" wai p vi w was gri 
vibration on the cutters when once ee boring t with the t 
started. Packing wedges, inserted in the — ee i 1 front part f 
spaces between the cutters, is tl most . . . \ Ss Ss! 1 ° 
common way used to stop it: but even ““P® OF WM ntiti ( . 
these are very unsatisfactory, as the wo rd — leas . . I ng VA ec I ue : 
wedges quickly wear and the chattering the regular sizes w tter tools, there ; 
does not diminish, each cutter following “STS MOF enous ! the odd sizes to w n 
ii the path of the preceding one rant { itlay for special tools. W< ~ . 








; t ¢ 1 tor id 
[The best method of overcoming this | j 
Pe cis aaa \ g 1 would 

aimcuity is to core, Or mill, the cutters . +] 
ut at a slightly different angle to each ate Deas a 

———— | T ’ T . 
other, as marked in tl companying - —o ; 
sketches, varying about two degrees or thre — , ‘ he ital 1 
} } 1 1 S S 
degrees, the tw pposite slots g t 


, , 
Same angle, as shown in the plan. Th g but t , —_— 
cutters do not all follow the s vat 1 : : wo t S 
+ + yc} 
then; s ild o ence t er t s gs 1 ¢ I d ! | 
“ 4 > t e ; 
the next or following cutter 1 Se cecal Ia ; wer ; 
u g , —_ , e far too nat 
the sam ngle, does n follow ex ‘ \\ s tool w ( ‘ sae ee , 
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ame g ( g t lw 1 We make 
, 
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+1 71 ] ‘ } } + 
nd at e same time keep é g I es rig ro (ont st nel igl nless pre 
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his per- 
the 


This is a much more ex- 


makes all 
bushings of 


I also note that he 
manent or stationary 
shoulder type. 
pensive type than the one shown in the 
sketch, and it will be found for all the 
more common sizes of holes, where a 
reasonable thickness of bushing plate is 
feasible, that a permanent bushing of the 
plain type will work fully as well as a 
connection with a 


shoulder bushing in 


removable bushing. There are a number 
of instances where we want to use bush- 
necessitate 
removable thin 
In such cases I have found that 


ings so close together as to 


the 


walled 


bushing being very 
much better results mm hardening are qb- 
little for 
small radius 


tained by omitting the recess 


grinding and throwing a 


under the head of the removable bush- 
ing, similar to that on the stationary 
bushing. 


Detroit, Mich M. R. KAvANAGH 





A Toggle Clamp 


in charge 


\ short 


of a machine shop where we were milling 


time ago I was put 
a large quantity of pieces of steel rang 


ing from % inch to about 1% inches 
square by about 10 inches long; and flat 
inch thick and 1% 
wide; these pieces were milled in an or 


plain 


pieces about inches 


milling-machine vise on a 


time. | 


dinary 
noticed it 
the 


miller, one side at a 


took quite a minute or two to get 


stock down properly upon the packings to 
make a nice parallel job, especially when 


the stock was not rolled square. At the 
time we were hard pressed for these 
pieces, and having no more milling ma- 


chines at my disposal, I set to work and 





Straddle Mills E Ordina 
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well up to the top; then bolt the other 
body D to the table so that C will just 
slide in place easily when the piece of 
work A is in its place; screw down the 
two set-screws E E, which causes a for- 
ward downward action through the tog- 
gles CC and forms a most satisfactory 
method of clamping down the piece to be 
milled. 

The great advantage of this type of 
grip is that you are able to mill two or 
three sides at once, as you may require. 
We find that by using two straddle mills 
we get a good square job, which we can 








January 30, 1908. 


A Problem in Milling 





Some’ time ago it fell to my lot to de- 
sign a line of lathe chucks and the neces- 
sary jigs and fixtures for producing the 
parts in quantities so that they would be 
interchangeable. 

Fig. 1 shows a jaw mounted in a milling 
jig. While thinking out the best method 
of machining the faces F F F, I was struck 
by an idea which, though I could not use 
it for this work (our millers not having 
enough power), will be applicable to other 








FIG. 2 


A PROBLEM IN MILLING 


F 
B us v 
F hea y 
headed 
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A TOGGLE CLAMP 


designed the accompanying toggle grips. 
BB are two pieces of steel bolted to the 
machine table. To insure our work being 
correct, we take a light cut over the tops 
of the pieces B B (before starting up on a 
fresh lot of work). 

DD are 
out of the solid as shown, and bolted to 
the table by the bolts F, the two 
bolts being sunk into DD so 
the CC as much 
possible 

[he way we use it is first to bolt BB 
te the table; then bolt one toggle-grip 
body D to the table, holding the toggle C 


two pieces of steel, machined 


inside 
as to allow 
movement as 


1 
toggles 


easily guarantee within a limit of 0.002 
inch. The results we obtained were much 
better work in about one-third of the time, 
far less trouble in setting up a piece of 
work, no knocking the work down upon 
the packings, no cut across to see if the 
job is parallel, etc. 

After a short time we were well ahead 
with this I had to find other 
work to keep the machine occupied. I 
may say that the charge hands both on the 
millers and planers are using this type of 
grip on quite a number of jobs very suc- 


work, and 


cessfully. 


Birkenhead, England. A. E. R. 


jobs. It is necessary that faces F F F be 
machined to the sizes given in Fig. t (the 
gripping parts of the jaw DD need not be 
touched with the milling cutter, as they 
are turned in the lathe in the next opera- 
tion), and for the sake of economy all 
three faces must be machined at once, 
three cutters being mounted on the mil- 
ling-machine arbor. 

The first method I thought of was the 
one shown in Fig. 1, which would, I think, 
be the method used nine times out of ten 
for such work. To do the job in this way 
we shall require to have the biggest cut- 
ter 3 inches larger in diameter than the 
smallest cutter, so that if the latter be only 
2 inches diameter the large cutter will re- 
quire to be 5 inches diameter. Driving a 
5-inch cutter through steel will take a lot 
of power; the smaller cutters will be cut- 
ting too slow because they have to run at 
the same number of revolutions per 
minute as the 5-inch; or else the latter 
will have to be run too fast, to bring the 
smaller cutters nearer to their correct cut- 
ting speed. 

The largest cutter is too large, and the 
the largest and the 
smallest is too great; but how can it be 


disparity between 
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done any differently? There are two steps, 


each 3% inch deep; therefore the largest 


cutter must positively be 3 inches bigger 
than the least. 

It was at this point of my meditations 
that I had an inspiration, and I discovered 
that it was possible to mill the three faces 
FFF all at 
the 
alike. 

Fig. 2 
think the solution is 


once, with three cutters on 


milling-machine arbor all exactly 


shows how it is done; and |] 


correct for the con 


ditions set, because all the cutters are 


exactly alike even though they are angular 


cutters. Whereas in Fig. 1 the variation 


in size of the cutters was 3 inches, in this 


one it is slightly less than 1% inches; also 
where the diameter of the largest cutter 


in Fig. 1 is § inches, in this it is only 3 
inches, so that the speed of the spindle 


may be increased 40 per cent., which, if 
the feed per revolution remains the same, 
will give a 40 per cent. bigger output 

wasn't feasible for 


the lack 


of power in our millers, but it may prove 


\s I stated above, it 
me to use this method owing to 


useful to some of the readers of this jour 


nal whose equipment includes powerful 


millers and whose product is similar to 
the chuck jaw. J. RAcovuet 


Rugby, England 





Chucking Thin Work 


Here is a handy lathe kink for holding 
thin work in a chuck. 

In this A is 
shouldered gun-rod piece B which is held 
in a spring collet, then adjusted to the 
proper length relative to the chuck jaws 
faced The work C, which is 
held in a three-jawed universal chuck, is 


a drive fit on the 54-inch 


and true. 


A while clamping 


firmly pressed against 


rm . “" 


= ©& 





















































CHUCKING THIN WORK 


jaws, and then faced as re- 


chuck 
quired. 
Collars, 


up to Io inches in diameter can be han- 


the 


washers, packing rings, etc., 


dled and faced this 
method and within a very small limit or 
fraction of a thousandth of an inch of 
being true. 

Where a lathe is not provided with 


very rapidly by 
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spring collets, the same results can be ob 
tained by fitting a rod similar to B to the 
taper sleeve which is used in the head or 
spindle of the lathe 


Detroit, SHERWOOD 





Planing a Keyway in a Hard 
Screw 


The planer gang of a shop was seized 


with consternation, each one fearing he 


would have to plane keyways in two 
screws. Ordinarily such a job would 
cause no comment, but these were 
Ta 
SSS 
- 
| 
| 
eee 
| 
J 
_ — nl 
PLANING A KEYWAY IN A HARD SCREW 
specially hard and tough; it had been 


barely possible to cut the threads, and for 
that the 
the destruction of the planer on which the 
One of the gang 


reason “smart” ones predicted 
job would be attempted. 


happened to be a mechanic, and he un- 
dertook the job, not, however, with fear 
and trembling. In front of the tool com 
monly used for such purposes he placed 
another, half the the 


ground back so that the distance between 


width, with edge 
the cutting edges was equal to the width 
of the thread or space, which were equal 
Care was taken to have the edges cut to 


exactly the same depth. The sketches 
should make the arrangement clear and 
show that, under the conditions named 


one tool is cutting while the other crosses 
the space, making the load on the machine 
practically uniform and avoiding the clat- 
ter usual with such jobs. The job was 


finished without mishap, and the smart 


“+ 
177 


ones said, “Anybody could do it that 


Way 


Swissvale, Penn. James BELL 





Size of Stock for Bolts with 
Rolled Threads 


| am interested in Mr. Webster’s ar- 


icle on page 630 in regard to bolts with 
lled threads. I would like to have him 
try his formula on a small size of wire, 


ty 0.0025 inch in diameter, and see if 


it works out correctly Here is an ex 
periencs which I have rece tly had 

Che finished diameter must be 0.0625 inch 
for a particular screw; by using his 
formula | find that the wire diamete 
should be 0.0552 or 0.0553 inch Phis 
sult I get from all available formu 
las, including Mr. Webster's [his size 
f stock I have very carefully tried, with 
the result that it is 0.002 to 0.003 inch 
sm By the “cut and try” method 
I have found that the best size of stock 


for the purpose is 0.0585 inch in diameter 


[he pitch of the thread is 88. Has Mr. 
Webster had experience in rolling a 
thread as fine as this, and if so, will he 


is the benefit of his observa- 
tions: 


Winsted, Conn S. A. GorMAN 





Removal of Stop-pin Shanks by 
Hydraulics 


known screw machine has a 


\ well 


series of inserted in 


hardened stop pins 


the end of a revolving cylinder, and the 
reaking of these pins is a source of con- 
siderable annoyance to both operator and 
t so much the mere 


ool room; perhaps ni 
breakage, as the difficulty of 
he broken shank which is left in the cyl- 


removing 











inder 
Our custom was to go after them with 
~Pir 
Y 
Shan! y 
rit Broken 
removal, Pin 
REMOVING A BROKEN PIN 
chisel and remove them as best we 
could, damaging the cylinder to a greater 
or less extent—usually greater—as the 


shanks are made quite a snug fit. Finally 
an unusually obstinate shank, the end of 
which had become somewhat upset, and 
the hole badly burred, seemed to demand 
annealing and removing the pin by drill- 


ing 



















































the bot 
in the cylinder, we drilled 
the 


Suspecting a cavity to exist at 
f the hole 
a small hole 


filled the 


being careful to exclude all air bubbles 


tem 


clear through to cavity 


and with machine 
oil, 
A nicely fitted wire was next inserted in 


drilled hole struck a 
a hammer, when the obstinate shank 


entire space 


the and smart tap 
with 
flew halfway across the tool room. W 


now have all our cylinders drilled in this 


manner and the tool room is no longer 
called upon to dismantle machines and 
remove pins, the operator removing them 
readily himself 


This kink in hydraulics may be made 


ise of to advantage in many other places 


eside screw machines 


W. G. H 


Bradford, Penn 





A Multiple Punch and Die 


I he 


accompanying illustrations 
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tool-steel having been 


the 
drilled and tapped previous to their hard- 


the die, pieces 


ening. Outside the outer, or end, pieces C 


were placed strips of %4x%-inch cold- 
rolled steel to the 
work, the stripper being fastened on top of 
strips. The with 


guides and stripper in position, is shown 


serve as guides for 


these assembled die, 
in section, Fig. 1 

[he construction of the adjustable punch 
is shown in Figs. 3, 5 and 6. In the punch 
holder D, Fig. 5, is the pin E which enters 
the head of the The 
punch holder is also secured by cap screws 
at both ends to the head of the press. The 
hardened tool-steel punches G were made 
the holders F, 
the 
the 


the bore in press 


on one end a press fit in 
which are secured to 
lhe hol s in 
drilled a little large for the 
for adjustment of the 


Figs 3 and 5, 
platen by cap screws 
holders are 
cap screws, to illow 


punches to the assembled die. The hold- 
ers F are ground to lie flat on the punch 
holder D, which is also ground on_ both 












































multiple adjustable punch and a up sides 
die recently made to be used on a small After pressing the punches into their re 
nclinable Toledo Machine and Tool Com-_ spective holders, they were ground to fit 
iny press for punching 1'4-inch square the die correctly, and here it is desired to 
1 1 v . 4 
pens 
an | ¥ | | Stripper 
° T mr] Guid 
? ‘ B | B : #2 ? | 
| | | 
al - - l ~ 
FlG. 1 
s 
A 
‘ ‘ 
Cc] Bet fk BX B C | B |; =| 
—_— 1 ' 
L} 
w- Ue 4  g 
1f & rp Ls FIG. 4 
’ 
I B E | 
A 
' Jad 
< i 
FIG. 
\ MULTIPLE PUNCH AND DII 
holes [he press itself was, of course, emphasize the accuracy of the work on the 
carefully adjusted before the punch and_ punch and die. Although the punches were 


lie were placed on it for use. It is my in 


show the design of 


this punch and die, but to 


emphasize as 


vell thi nice workmanship ised in Its 
iking, as results proved 
he body of the die 4, Fig. 2, was made 
t soft steel; after being planed to the ap 
proximate sizes and the three holes cu 
through it 1/32 inch larger than the siz 


f the punch, to allow the punchings to 


drop out, it was taken to a milling ma 
hine and grooves carefully milled to ex 
act size and spaced exactly as wanted. In 
these grooves were fitted hardened pieces 
f tool steel B and C and 4, 


ground to exact size and secured in place 


Figs. 2 


shown) coming 
of the body of 


by small screws (not 


through from the bottom 


made but inch smaller than the size 
of the die, it 
gle punch through 


bottom, or by 


0.00! 


was possible to put any 
any single hole from 
the punch 
the 


adjusted in multiple 


sf 


turning 
any of the four ways; and three 
after being 


punches, 


to the assembled die, would enter equally 


well end for end from the top or the bot- 
tom of the die 

Chis punch and die, we may, as consis 
tently as the makers of a well known 
reamer, term a “paradox—adjustable yet 
solid,’ for after having punched 150,000 


holes in %-inch tar board, it showed no 
appreciable wear, was still doing its work 
in a satisfactory manner and was ready for 
another assignment 


Danesville, Ohio H. R. G 








1908 


January 30, 






Cost of Elevating Material 


On page 651 there was an article stat- 
ing that the power cost of elevating mate- 
This 
statement is supposed to be proved by a 
concrete example of 100,000 tons a year of 
300 working days raised 25 feet, consum 
ing 0.084 horse-power and costing $2.52 
To my mind that is liable to be 


rial is so small as to be negligible. 


per year. 
very misleading. 

In the first place there is a big differ 
ence in the kind of material, in its form, 
whether it is of a coarse nature, as coal 
finer nature, 


or crushed stone, or of a 


as grain or flour, and whether it is loose 
in bulk or in bags or barrels. For the first 


illustration we will suppose it is grain, 























loose in bulk, and we will raise it by 
means of a_ bucket elevator. Ons 
hundred thousand tons a_ year of 
300 days e juals 333% tons a day 
2: = 
’ ' 
N 
D 
. i 
Se ee ei 
F F 
G 4} G -—336-\--—4 
GS 
FIG. 5 
— - oe le \% Cap Screws 
— t 
HONS 
‘io 
C) H C) 
>| > | 
' 6 
of 10 hours, 33% tons an hour, 0.555-+- 


ton of 1110 pounds per minute; raised 


‘ Itlo X 25 . 
25 feet equals = 0.849 hors« 
: 53,0c0 
power. Adding for friction of elevator 


alone would make it at least one horse 
power; if the material is coarse, consider- 
able more must be added for the scooping 
up effect of the buckets in the bottom of 
the elevator, a large piece being sometimes 
sufficient to stop or break the elevator. 
For another illustration, consider a plat- 
form elevator and material in bags of 100 
pounds each, allowing 5 minutes to load, 


5 minutes to unload, % minute each to 


go up and down, I minute opening, clos- 
ing, starting and stopping, so that one trip 
consumes I2 minutes, or 5 trips per hour. 
As we are to raise 334% tons per hour, or 


13,333.33-+ pounds per trip, then we use 
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10.1 horse-power; adding 10 to 20 per Having the size of the shaft to be key and the decimal there represented 1s the 


cent. for friction, we will have 11 to 12. wayed, look down the column marked distance A, which added to the depth 











horse-power that it will be necessary to “Size of Shaft” until you come to the the keyway will give the total depth fron 
have ready 10 hours per day, although we number representing that size; then fol- the point where the cutter first begins t 
| only use that amount going up. That _ low this line to the right until you reach cut C. WEBER BENNE1 
, . < . : 
would be five trips per hour or 50 trips the column representing the size keyway, 
”q ° , ? ’ ry17 ’ res ‘ morte 
per day; ™% minute for each trip equals d steel manutactur SpoTrea 
se . . — rom ti I'nited States made their hig 
only 25 minutes per day that amount oi ~ K Iron e United State mad i Ig 
power 1s used . [ : st record in the calendar yeat 1907, th ’ 
| Brooklyn, N. Y R. Hoyt tal being approximately 200 million dol 
lars against 63 millions in 1897, and 16 
niillions in 1887 Phe value of iron and 
Table for Total Keyway Depth <teel manufactures exported has increased 
pH \ ‘ more than 200 per cent. during the last 
[his is a table which I find very useful lecade, while that of other merchandis 
, in feeding the milling cutter down into a . <ported | increased less than 100 pi 
shaft. AG a 
Size i ‘ ‘ i 2 ze ! ‘ ‘ A I, 
of ot 
Shalt) Keyway Keyway Keyway Keyway | Keyway Shalt Keyway Keyway Keyway Keyway Keyway | 
0 OB25 » 0 .OOGS 0 OLO4 0 .O155 0 0209 0 O74 
~ | 
’ 0.0289 2 0 0066 0.0102 0.0152 0.0202 0.0267 | 
e 0 0254 0.0413 F yes 0 OO64 0.0} 0.0149 | O OFaS 0 O26 | 
ii 0 0236 0.0379 » 0 0063 0 .OOOS 0 0146 0.0104 QO O253 
'] 
A 0 022 0.0346 0.0511 Ji; 0 O06! 0.0024 0.0142 0 _OLS9 0 0247 
13 0 .O198 0.0314 0.0465 Jo. 0.006 0 009 0.0139 0 OSS ) 242 
7< 0 .O1L77 0 0283 0 042 0.0583 D1 0 0059 0.0089 | O.OL36 0.018 0 O236 
13 0 .OL64 0 0264 0.0392 0 O544 2%, 0 0058 0.0088 | 0.0133 0 .O1L76 0.023 
| 0.0152 0 O246 0 0365 0 0505 0 O67 91; 0 OO57 0 OOS6 0.0129 0.0172 0 0226 
lis 0.0143 0 0228 0.0342 0 OAT6 0 O825 Jiz 0 0056 0.0084 [| O.0126 0 OLGS 0 O22 
| = - 
i mk 0.0136 0.021 0.0319 0 0446 0 O5S!1 2! 0 0054 0 O0OS83 0.0122 0 .O164 0 O216 
| 
| - 
| lyk 0.0131 0 0204 0.0304 0 0421 0 0551 ; 0 0053 0 OON] 0 O119 0 O16] 0 0P11 
I'y 0.0127 | 0 OL9S 0.029 0.0397 0 .O5?2 | 0 OOS? 0 O08 0 O1L16 QO OL5S 0 0207 
1} 0.0123 | O.O1I9L | 0.0279 0.038 0.0499 34 0.005! 0.0078 0.0114 0 .O155 0 0202 
1? 0.012 0 O1LS5 0 0268 0 O364 0 OATT a 0 O05 0 0076 0.0112 0 OLS7 O OLOS 
ly 0.0114 0.0174 0 0254 0.0346 0.0453 gly 0.0089 | O.0075 0.01] 0.0149 0.0194 
lls 0 O11 | 0.0164 0.024 0.0328 0.0429 3 0 OO1S 0 0074 0 OLOS 0 O146 0 O19] 
- ' 
1% ) O1L0O7 0 OLSS - 0.02531 0 0309 0 0412 ga. 0 OO17 0 OO72 0 OL06 0 O148 0 OILST 
1° 0 O105 0.0153 0.0221 0.0291 0 0395 Sy, 0 0016 0.0071 QO O104 0 O14 0 OLS4 
1 0 0102 0 O147 0.0214 0 02S? 0 O3S83 3 0 OO45 0 OO7 0 0102 0 O1L3S 0 OFS 
1% 0 OOD 0 O142 0 O?07 0 .O274 0 O3871 3% 0 OO414 0 OO39 Ooo] QO O185 0 OTS 
1}3 0 0095 0.0156 0 .O198 0.0265 0.0355 tore 0 00415 O 0057 0 0] 0 OLSS 0 .O174 
| : 
17% 0.0095 | O.O1S 0.019 0 O25; 0 O339 Si} 0 OOf2 0 0056 0 OOo9 0) 13] 0 O17] 
143 0 OOO 0 0127 0 O1S4 0 025 0 O32S 334 0 OO42 0 0065 0 OOO QO O128 | ) O1GS 
° - 
2 0 OUOSS 0 0124 0.0179 0.0243 0 O317 ae () (4! 0 O04 0 OOO7 0 O126 0 O166 
2, 0 .O0S3 0 .O117 0.0173 0 O236 0 0308S 5 aK 0 OOF} 0 0063 0 0096 0 0124 0 0163 
~-16 ‘ hd - 2 
24 0 OO7S8 0.0111 0 OLGS 0 0229 0 O209 TF 0 OOF] 0 O08 0 OO95 O O125 0 O16] 
or 0.0073 0 .O1L09 0 0163 0 .0222 0 9291 ! 0 OO} 0 OOB! 0 0004 0 O12 1 OO1G 
21; 0.007 0 .O107 0.0159 0.0216 0 O2S82 
TABLE SHOWING THE DISTANCE “A” IN CUT ABOVE, FOR KEYWAYS FROM<!4 TO 14 INCH IN WIDTH AND FOR SHAFTING FROM INCH 
























0 4 INCHES IN DIAMETER THIS DISTANCE IS ADDED TO THE DEPTH OF KEYWAY TO GI HI { \ 











DEPTH OF Cl FROM OUTSIDE OF SHAFT 
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Co-operative Engineering 


Education 





lhe outlines of the plan of Professor 


Schneider for codperation between the 
University of Cincinnati and the manu- 
facturers of the same city in connection 


with engineering education have already 


been given in our columns. It will be re- 
called that the plan consists essentially of 

division of the students into two sec- 
tions which work in the shops and at the 
university on alternate weeks, each stu- 
dent of the first section having a mate in 
the second, the two taking one another's 


urn as alternates. The plan is somewhat 


similar to the half-time trade school pian 
of Professor Higgins, except that the 
shops and the university have no direct 


connection and the period of alternation 
is lengthened from half a day to a week. 
he plan is now in its second year of 


and 


too short for a positive statement 


perhaps, 
that the 


trial while this period is, 


success, the experience 


{ 


plan is a proved 
such 


acquired is justify a high 
degree of optimism. 

The university has maintained for many 
years a regular four years’ course in 
mechanical engineering with a university 


The 


alternative to 


shop for instruction in shop work 


new course is simply an 


the old one, the requirements for admis- 
sion and the university. work given being 
except for the shop work, 
the length of 


course has been extended, provisionally, 


identical, 


although the codperative 


SIX, 


from four years to 

[he university exercises begin, of 
course, in the fall, but a valuable feature 
of the new system provides for a pre- 
liminary trial term in the shops begin- 


the previous spring and extending 
the effect 
a weeding out of 
Che 
students in the shops 
that of 
the 


and 


ning 


through the of which 


has 


undesirable 


summer, 
been found to be 
students conditions of 
employment of thi 
are identical with regular work 
turn-about 


for the fact 


man for arrange- 
that the 


various 


except 
ment described 


student-workman is put through 


departments of the works beginning with 


foundry in which he spends his first 


tiie 

year—his first work in the foundry being 
that of a laborer at shoveling and wheel- 
ing sand Needless to say, and apart 


from the weeding-out process, these con- 
It, 
a condition that the student 


ditions repel all but earnest students. 
is, moreover, 


shall make good at the shops in order to 


continue his work at the university and, 


similarly, he must do satisfactory work at 


the university if his shop connection is to 


continue Every effort is made 


to ex- 
plain these conditions to all applicants and 
the growth of interest in the system is 


really inspiring 


For the first vear opening in 1906, 75 


applications were received, of which 45 
entered upon the shop trial term, this 
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number being reduced during the sum- 
mer to 28, who entered the university in 
the fall, of which number 20 now remain 
as students. For the year opening in 
1907, about 800 inquiries and applications 
were received. From this number about 
6o were selected and this number entered 


upon the trial shop term. The weeding- 


out process reduced this to 44 at the 
opening of the university last fall, of 
which 40 now remain—most of the four 


withdrawals being due to financial rea- 
sons connected with the recent panic. 
For the of the present 


year, about 400 inquiries and applications 


entering class 
have already been received which, judg 
ing by previous experience, means a total 
by the time the general 


of about 2000 


mes around. The growth in 


selection ci 


interest is, in fact, so rapid as to make 
the accommodation of the students a ser- 
ious matter. The funds of the university 
are limited and it is, of course, uncertain 
how many students the shops will be able 
to accommodate. Under these circum- 
stances, the selection will naturally be of 
the 


to this course bids fair to soon become a 


most rigid character and admittance 


mark of distinction. 

From the standpoint of the shops, it 
may be fairly said that the students 
found to be satisfactory workmen, their 


are 


enthusiasm and determination making up 
for any inconvenience which results from 
the weekly change of men. From the 
educational standpoint the results are re 
the 


drawing, in which the element of time is 


markable. Except for subject of 
fixed, the half-time students are found to 
cover precisely the same ground per term 
as those in the regular course, and with a 
distinctly higher standard of scholarship. 
\t the recent examination in chemistry, 

of the codépera 
the examination 
of the 


students, the two classes being examined 


for example, 90 per cent 


tive students passed 


against 69 per cent. regular 


together, and it is related that after 
examination week last spring, while the 
regular students were exhausted and in 


need of a rest, the cooperative students 
went back to the shops as though they 
had been through no unusual experience. 
It is 
on his experience to date, that the ground 


Professor Schneider’s belief, based 
now covered by the regular students in 
four years will be covered by the co- 
well or better in 
shop work being, of 
course, omitted by the codperative class. 


Operative students 


as 


five, the university 


One of the features of the codperative 
of its 
dents, is, of course, the opportunity which 
it offers for partial self-support The 
f arranged with 


course which attracts many stu 


minimum scale of wages 
the shops is such as to insure total earn- 
ings during the entire six years’ course of 
about $2000. Of this sum, about $400 are 
consumed in university fees, leaving the 
for personal In 


the have 


remainder expenses. 


some cases, however, students 
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ample of the way in which such a theoreti 
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been advanced beyond the minimum scale 
agreed upon. 

The codperative students have devel- 
oped a spirit of skepticism and inquiry 
which is entirely new to the university. 
The lectures are now followed by a re- 
versed quiz in which the professor is 
put upon the rack and they say that 
some of the instructors have found the 
situation very uncomfortable. The same 
spirit is carried by the students into their 
comments on the work done by the reg- 
ular students in the university shop, the 
latter getting the merry ha-ha in a man- 
ner which they consider extremely rude. 

The determination of these young men 
is well shown by a case in which six of 
them had entered a shop, after a change 
of superintendents—the superintendent in 
charge when they arrived having no 
knowledge of the arrangement and no 
sympathy with it when it was explained 
to him. The young men were put at work 
in the foundry and the superintendent 
gave orders to the foundry foreman to 
load those boys down until they gave up 
and quit. The foreman carried out his 
orders to the letter, but the boys did not 
quit, but hung to the most disagreeable 
and laborious work throughout the hot 
summer, with the result that the superin- 
tendent was completely converted to the 
plan and is now one of the most enthu- 
siastic supporters. One of these boys 
suffered from gastric difficulties and was 
really not equal to the work, but he hung 
to it with the others, with the result that 
before the summer was over he developed 
the muscles of a blacksmith and the stom- 
ach’ of an ostrich. 

We regard this as one of the most, if 
not the most, interesting educational ex- 
periment now in progress in this country. 
It is, we believe, one of those things 
which cannot fail and it may easily prove 
to be the beginning of an _ educational 
movement of as great importance as any 
in the past. 





Simple Charts from Complex 
Equations 


In this issue we publish an article on the 
design of hoisting hooks, which contains 
as a page insert a chart for determining 
the principal dimensions of a hook from 
a few general data. This chart, while 
perhaps appearing complicated, is very 
simple to use and gives all of the im- 
portant dimensions necessary to design 
and proportion hoisting hooks throughout 
a wide range of capacities and sizes. It is 
plotted from an equation developed by 
Professor Bach for the stress in a curved 
beam. This equation, which is also given 
in the article, is rather formidable and 
complex, containing as it does several 
quantities, and the chart is a pleasing ex- 
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cal equation can be made of direct practi- 
cal use to the shop man. 

We would not -criticize the average 
draftsman having to do with the laying 
out of hoisting hooks if he did not ap- 
preciate the possibilities in Professor 
Bach’s equation for helping him in his 
work. Considerable mathematical train- 
ing and time would undoubtedly be neces- 
sary in order to apply it properly. How- 
ever, the chart developed from this equa- 
tion is in such a form that it can be used 
by all. 

Mathematical and experimental knowl- 
edge should be put in the form of charts 
and diagrams to a greater extent than it is 
done today, as it is a most serviceable 
method of using many classes of this 
knowledge; and knowledge in use is 
knowledge which has real value. In such 
form it is a saver of time and of brain 
energy. The results from its use are easily 
and quickly checked, with a feeling of se- 
curity and an assurance of their accuracy 
which it is difficult to get from a long, 
laboriously worked out series of mathe- 
matical computations. 

Data in such form occupy the same po- 
sition to the designer that jigs and fixtures 
and special tools occupy to the machinist. 
They permit the production of a greater 
quantity of work in a given length of time, 
and with a greater degree of accuracy, 
than with the employment of more general 
methods. They are specialized appliances 
in their particular field and should be so 
considered. They should occupy a very 
important place among the working data 
of the engineer, designer and draftsman. 

We have expressed our approval of dia- 
grams in these columns before. The field 
for their development is wide. Much more 
can be done than has been done, and more 
and more of the store of engineering 
knowledge should be put into such a ser- 
viceable and efficient form. 





Personal 





Geo. M. Mayer, after an absence of 
about a year, has returned to Chicago and 
has established an office in the Old Col- 
ony building as manufacturers’ agent. 

A. W. Graham, of The Graham Manu- 
facturing Company, and H. J. Burrough, 
of the Builders Iron Foundry, sailed on 
January 25 for a two months’ trip in 
Europe. 

L. H. Martell, who has been connected 
with the Garlock Packing Company, has 
recently organized and become president 
of the Anchor Packing Company, Phila- 
delphia, Penn. 

Hugo Diemer, who has been connected 
with the "Goodman Manufacturing Com- 
pany, has taken charge of the mechanical 
engineering department of Pennsylvania 
State College. 


In a former issue it was noted in this 
column that F. R. Peirce was practicing 
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patent law at Easton, Pa., which was in 
error, as Mr. Peirce has only been regis- 
tered at Washington. 


Egmont B. Arnold, until recently with 
the Power and Mining Machinery Com- 
pany, has accepted a position as consult- 
ing engineer with the Engineering and 
Supply Company, of Milwaukee. 

Walter B. Snow, of Boston, a former 
president of the New England Foundry- 
men’s Association, now engaged as pub- 
licity engineer, was recently elected an 
honorary president of that organization. 

F. V. McMullin, formerly general fore- 
man of the forge department of the West- 
inghouse Machine Company, recently 
associated himself with the Cleveland 
City Forge and Iron Company as superin- 
tendent. 

A. F. Roberts is now connected with 
Pawling & Harnischfeger in the capacity 
of mechanical and designing engineer. 
Mr. Roberts had formerly been in the 
employ of the Morgan Engineering Com 
pany for 18 years. 





Obituary 


George Chatterton, a pioneer in file 
making in this country, died at his home 
in Providence, January 18, having reached 
the age of 92 years. Mr. Chatterton began 
the manufacture of files in a _ small 
shop in Providence, R. I., in the year 1839, 
and has often been pointed to as the first 
manufacturer of steel files in this country. 
Mr. Chatterton came of a_file-making 
family, having a long line of ancestors 
who were all engaged in the file-making 
industry in Sheffield, England. 

George Vaux Cresson, the well known 
Philadelphia engineer and manufacturer, 
died in that city January 18, in his 72d 
year. In 1859 Mr. Cresson established the 
firm of Cresson & Hubbard, general ma- 
chinists and lathe builders, after having 
learned the machine business in the em- 
ploy of Bement & Dougherty. The firm 
made rapid growth, becoming an organi 
vation of large magnitude, and in 1892 
was incorporated under the name of Geo. 
V. Cresson & Co., with Mr. Cresson as 
its president. For the last few years he 
had not been actively engaged in the 
business, holding the position of honorary 
president. Mr. Cresson always actively 
interested himself in philanthropic enter- 
prises and his work in these affairs was 
well known and appreciated by a large 
circle of friends. He took a deep in 
terest in the social side of business in 
Philadelphia, being prominent in many 
business organizations and having served 
as president of the Manufacturers’ Club 
for three years. He was also a member 
of the Engineers’ Club and the Franklin 
Institute. Mr. Cresson is survived by a 
brother and three nephews, all of whom 
are actively engaged with the Cresson 
Company 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 


Make It Possible To Do Better Work at a Reduced Cost 





THE 


An Automatic Cam-cutting 
Machine 


The illustrations show a machine for 
cutting cams from the smallest up to 20 
inches diameter and having grooves for 
rollers as large as 3 inches diameter. The 


milling cutter and former roll are carried 


on opposite ends of a swinging arm 


pivoted near the floor at the back of the 


machine, as shown in Fig. 2. Two heads 


are dovetailed to the top of the bed, one 


at each end. These heads carry face 
plates. The spindles, to which the face 
plates are secured, rotate in unison, be 


through a 


ing driven by spur gearing 
suitable feed box driven by a single belt 
pulley, shown in Fig. 1. Both heads are 


movable to or from each other along the 

bed by means of suitable gearing and may 

Se securely locked at any point 
The held 


form in the way by a 
When it is desired to regrind the 


form roller is against the 


usual weight, as 
shown 
mill or remove the work, the work-carry 
ing head is moved along the bed 
of the hand wheel 


away 
from the mill by means 
on the oblique shaft on top of the head 
The hand wheel on the swinging arm has 
on its spindle a worm which engages a 
worm gear pivoted in the back of the 
[his worm gear has a 


A link, jointed to the 


horizontally 


swinging arm 
crank-pin in it 
and rear 


frame projecting 


ward from it, is provided at its end with 


a notch [his notch is engaged with the 
crank-pin on the worm wheel and_ the 
hand wheel rotated; this swings th 
swinging, arm outward and overcomes th 


LATEST 


action of the weight. Reversing this oper- 
ation will bring the arm forward so that 
the form roll comes in contact with the 
former. By using the link and crank-pin, 
contour milling can be done without the 
use of a former, as with the face plate ro- 
tating slowly a line can be easily followed. 

The formers for these machines are of 
% inch thfck and secured to a 


cast iron 
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An Engine Lathe 


Fig. 1 shows the general appearance of 
the 24- and 28-inch sizes of a new line of 
heavy lathes. 

The quick change gear box A, Fig. 1, 
is of the sliding intermediate gear type. 
The gear handle M is placed under the 




















FIG. I. 


secondary adjustable face plate which may 
be located to correspond exactly with the 
cam to be cut. 

lhe mill and the heads may be rotated 
automatically in either direction, and pro 
vision is made for conveniently changing 
the the mill ap 
proaches or recedes from the cam center. 


the speed of cam as 


[he power feed is easily disengaged so 
that any form of line can be traced or fol- 
lowed by hand feed. 

Manville 


Machine Company, Waterbury, Connnec 


This machine is made by E. J 


vf 


\N ENGINE 


LATHE 


column of the index plate containing the 
desired thread and the handle L thrown 
down to connect up the gearing. The gear 
box A is supplemented by the box B on 
the stud plate. By the operation of a 
single lever C, four changes of gears are 
obtained in the ratio of 1-2-4-8, which 
with 7 changes in box A for each of these 
positions, make 28 changes, having a range 
to 28 threads per inch. By the 
changing of a single gear on the end of 


headstock, coarser or any special threads 


from 2 


may be cut. Fig. 2 shows the mechanism 


removed from the box B. The studs carry 


























FIG, I. FRONT VIEW 


OF CAM-CUTTING 


MACHINE FIG. 2. 


REAR VIEW OF 


CAM-CUITING MACHINE 
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ing the compound gears are held at each 
end in the steel yoke D which swivels 
on stud FE. The handle C shifts the gear 
F on the end of the lead screw to the 
positions indicated on front of box, and 
also swings the gearing into mesh by an 
up or down motion 

The taper attachment, shown in Fig. 3, 
is supported on the back of carriage on a 

















FIG. 2 THE CHANGE-GEAR BOX 


bracket, the central part of which forms a 
complete box around the slide and swivel 
bar. H is a clamp to the rear of the bed 
and draws the slide relatively to the car 
riage. One erd of the swivel bar is 
graduated in inches per foot taper, and the 
other in degrees. By removing the taper 
pin J, the cross feed screw is released 
from its driving pinion and left under con 
trol of the cross sliding block K which 
moves in or out in proportion to the offset 


> 


of the swivel bar. By this arrangement 
the compourd rest may be run in and out 
by crank on the front end of the screw 


while using the taper attachment, a very 

















FIG. 3 rH! \PER ADJUSTMENT 


desirable feature In place of the quick 
change gear device the company is pre 
pared to furnish a plain feed box having 
three instantaneous changes of feed ob- 
tained by throwing a single lever. These 
feeds are in the ratio of 1-2-4. These 


lathes have offset tailstocks allowing the 
tool block to be swung around parallel to 
the bed 


The handle J in Fig. 1 operates 
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the tumbled gears driving both the screw 
cutting and feeds. There is also a reverse 
in the apron for feeds. The spindle runs 
in adjustable taper boxes of bronze 
Thrust is taken on ground bronze and 
hardened steel rings. The 28-inch lathe 
compound rest has angular power feed 
with a run of 10 inches. 

The lathes are built by the New Haven 
Manufacturing Company, New Haven, 
Conn. 





A Small Hand Milling Machine 


The illustration shows a small hand 
milling machine which can be used either 


on the stand shown or on a bench, as pre 
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A SMALL HAND MILLING MACHINE 


ferred, the feet under the pan being for 
the bench support 

This machine is designed for gun, sew 
ing machine, typewriters, locks, etc., where 
short milling and slotting are required, 


ro back gears or overhanging arm being 


required. The bearings are self oiling and 
f ample proportions. 

[he spindle has ‘a No. 9 Brown & 
Sharpe taper to which a sleeve is fitted to 
receive a drawme-in collet The table 
feeds 9 inches in length, 2% inches across 
and the knee has a vertical movement of 
4% inches [he countershaft has two 
speeds, giving six speeds in all to the 
milling cutter 

It is built by the Chicago Machine Tool 
Company, Chicago, Illinois 





183 


A Lathe Attachment for Turning 
Tapers 


The illustration shows applied to a lathe 
a taper-turning attachment, patented by 
M. C. Zange, 2827 Sidney avenue, Cincin- 
nati, Ohio. 

The attachment A clamps on the end of 
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PLAN OF LATHE WITH WORK AND 


ATTACH MENT 


the tail spindle; the center B can be 
set over the desired amount and swiveled 
to aline with the head center, which is of 
the shape commonly known as a‘ “ball” 
center. When set over and swiveled the 
desired amount, it can be ‘clamped tight. 
By the use of this attachment the aline- 
ment of the tail spindle need not be dis- 
turbed 


A 12-inch Drill Press 


lhese drill press ire bnilt ‘in two 
styles, as i bench drill! ress, shown in 
the halftone and mounted on a column 


l he spi dle ha i ball thrust caring 1s 

















\ I12-INCH  DRILI PRESS 


provided with a two-speed pulley, rack and 
pinion feed and an adjustable stop for 
drilling to depth. The pull of the belt 
does not come on the spindle, which is 
counterbalanced by a weight inside the 
column. The stop is applied to the pinion 
and not at the top of the spindle. 
[he countershaft is secured directly to 


the frame of the machine. Greatest dis- 
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tance from spindle to table 8 inches. Ver- 
tical adjustment of spindle 2 inches and 
of the table 5 inches. Diameter of table 
9 inches. Drill capacity o to 5/16 inch. 
These drill presses are made by Charles 
Ramsey Company, 135th street and Wil- 
low avenuc, New York. 





A Double-ended Forge Lathe 


The Pond works of the Niles-Bement- 
Pond Company at Plainfield, N. J., has re 
cently shipped to the Mare Island navy 
yard a large 48-inch lathe 
which has several points of interest. The 
illustration hardly does the machine just- 
ice, as it was so long that it was difficult 


and heavy 


to photograph in the limited space avail- 
able: but it gives some idea of the length 
of the bed, which is 77 feet 

Used as two lathes, it will swing 28 feet 
but by re- 
the 


between centers at each end; 


moving one tailstock and running 
other one clear back, a piece 60 feet long 
The double-lathe ar 
rangement necessitates lead 
one being long enough to handle the car 
riage the full length of the bed and the 


other designed for only one end of the 


can be handled 


two screws, 


lathe. The cutting of such a lead screw 
is quite a proposition, as it is cut in sec 
tions, the first section being from the end 
of a bar up to say 3 feet of the other end, 
then a new section welded on, the cut por 
tion supported out beyond the tail end of 
the lathe and the new section of the screw 
turned up and threaded, leaving enough 
for the welding on of the next piece. 
When it is considered that the commercial 
bars average about 20 feet in length, it will 
be seen that several welds are necessary 

=QI 


The lead screw is 75 feet long, 215/16 


inches in diameter and 1 pitch, single 
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thread, as it is the Pond practice to use a 
coarse pitch for this purpose. It is also 
interesting to note that the Pond thread, 
which was used by them at least 25 years 
ago, is almost identical with the Acme 
thread, having the 29-degree angle and the 
other proportions very nearly the same. 
Each lathe head has a 30-horse-power, 
three-phase, alternating-current motor, 
wound for 60 cycles and 220 volts, which 
means that all speed changes are taken 
care of in the bead by gearjng, twelve 
changes being obtainable in this way. Each 
face plate has four 12-inch steel chuck 





jaws for holding the work. The gross 
weight of material entering into this 
lathe was 130,000 pounds and the shipping 
weight 55 tons. 





Automatic Pinion Cutter 


The illustration shows the machine 
clearly. The blanks, previously made on 
an automatic screw machine, are placed 
in the magazine by hand, but all of the 
subsequent operations are entirely auto- 


matic. A taper hole in the head spindle 

















AUTOMATIC 

















DOURLE-ENDED FORGE LATHE FOR MARE 


ISLAND NAVY YARD 


PINION 


CUTTER 


holds one end of the blank while the op- 
posite end is supported by a female center 
in the footstock spindle. The indexing 
of the work is obtained through a plate 
notched for the required number of di 
visions and operated by a cam. Extra 
indexes can be provided where several 
The 


change from one index to another can be 


sizes of pinions are to be cut. 
quickly made, it being necessary to ad 
just but one screw to secure the proper 
The 
movement of the work slide is controlled 


by a cam and lever, the cam being cut 


spacing of the indexing mechanism. 


so that a quick return is secured. The 
adjustment of the stroke is obtained 
through a connecting rod that can be 


clamped to the cam lever at different dis 


tances from the fulcrum of the lever. 
his connecting rod is fastened to the 
slide through a rack and pinion. The 


shaft of the latter projects through to 
the front of the slide and by it a longi 
tudinal adjustment of the work in rela 
tion to the cutter can be obtained. 

The cutter spindle is carried in a swing 
that is raised during the return stroke of 
the work slide, thus allowing the index- 
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ing to be done without loss of time and 
also preventing the cutter from marking 
the work being carried through the cut 
at the increased speed with which the re- 
turn stroke is accomplished. The cutter 
spindle is driven from a loose pulley run- 
ning on the pivoting shaft of the swing, 
the connection being made by a. train of 
gears. This removes belt strain from the 
spindle and allows the spindle to be lifted 
without slackening the belt. <A_ coiled 
spring holds the swing in contact with a 
stop when the lifting cam is not in opera- 
tion. Three cutters can be used on the 
arbor, a saw, a roughing and a finishing 
cutter. Three screws, one for each cut- 
ter, bear in turn against the stop just 
mentioned. This gives a separate adjust- 
ment for depth for each cutter. An ad- 
justment of the stop will vary the depth 
of ail the cutters an equal amount. The 
cutter swing is carried by a slide at right 
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been made. These movements are re- 
peated after the second cutter has com- 
pleted all of its cuts and so the finish 
cutter is brought to position and makes 
all of its cuts in turn. After the last 
of these cuts has been made and dur- 
ing the time taken by the work slide to 
return, the cutter slide is returned to its 
first position and the cut pinion is re- 
placed by a fresh blank. The movements 
necessary to accomplish this are as fol- 
lows: The footstock supporting center is 
withdrawn, the cut pinion is ejected, a 


carrier takes a fresh blank from the 
magazine and brings it into line with the 
work centers, the footstock spindle 


springs forward driving the blank into its 
socket in the head spindle and the carrier 
is returned to its position for receiving 
the next blank from the magazine 

For many kinds of work it is not neces- 
sary to make three cuts, in fact in the 
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A 60-inch Open-side Planer 
Having a 52-foot Bed 


The accompanying half-tone illustration 
shows a very large open-side planer re- 
cently built by the Cleveland Planer 
Works, Cleveland, Ohio. The bed is a 
single casting 52 feet long, 45 inches wide 
and 27 inches deep, cast closed on the 
upper side with the exception of the open- 
ing for the bull-gear. The walls are 
1% inches thick and are connected by 
cross partitions 134 inches thick spaced 
about 30 weight is 
approximately 52,000 pounds. 

The foundry work was so successful in 
making it that when the casting was cold 
and was supported in a normal position 
the bed was straight within one-quarter 
of an inch vertically and within one-eighth 


inches apart. Its 
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angles to the work and this slide is held 
by springs against three stops in succes- 
sion so that the correct position of each 
cutter over the center of the work can be 
obtained. Two of these stops are in the 
swinging plate while the third, for the 
finish cut, is in the main casting. 

The order of the operations is as fol- 
lows: Starting with a blank in position 
between the centers and with the first cut- 
ter or saw in line with the work, the 
slide carries the blank forward and back 
beneath and in contact with the cutter, in- 
dexing the blank on each return stroke. 
When one complete revolution of the in- 
dex has been made the stop plate is auto- 
matically rotated, thus allowing the 
springs on the cutter slide to bring it in 
contact with the second stop and the sec- 
ond cutter in line with the work. These 
movements are done during the return 
stroke after the last cut of the saw has 
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600-INCH OPEN-SIDE PLANER HAVING A 52-FOOT BED 


majority of cases two cuts are sufficient 
and sometimes one is good enough. The 
machine shown was constructed for hand- 
ling work where it was desired to get a 
cut as nearly perfectly smooth as possible, 
but the machine has been designed so that 
either one, two or three cutters can be 
used, cutting one, two or three times 
around the work. The adjustment of a 
single screw will make the change from 
three to two cuts and of two screws to 
one cut. 

The magazine attachment can be re- 
moved and the machine used for hand 
feeding. When used in this way the turn- 
ing of an eccentric is all that is required 
to make the machine stop automatically 
at the end of the last cut. The machine is 
made with hardened steel spindles, cams 
and other working parts. The builder is 
the Waltham Machine Works, Waltham, 
Massachusetts. 





of an inch horizontally. One reason for 
making this bed as a single casting was to 
test the capacity of the foundry and to de- 
termine the accuracy of the calculated 
allowances to produce a straight casting 
when cold. It is believed that this is one 
of the longest, if not the longest single 
machinery casting ever made. 

The planer table is 31 feet long; its V’s 
are 36 inches on centers and its rack has 
an 8-inch face, 2% inches pitch. All of 
the gears are of steel. 

The casting shown on the planer platen 
is the plate for a floor boring-mill base. 
It weighed approximately 22,000 pounds, 
being 12 feet square, nine inches deep and 
very heavily ribbed. It is interesting to 
note that it was finished in 26 hours; that 
is, planed top and bottom, including the 
slide which is undercut on both edges. 
When located on the planer the plate was 
balanced within about two tons. 
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Two Plain Miling Machines 


differing 
principally in size, have been added to the 
iine of Van Norman tools by the Waltham 
Watch Tool Company, Springfield, Mass 
These have been designed for rapid manu 
use of high 


Two plain milling machines, 


facturing which requires the 











PLAIN MILLING MACHINE 


d cutters and a stiff, accurate machine 
b ith 


nd when wear 


this, spindle bearings aré 


meet 


can be 


occurs 


by one pair of take-up nuts at 
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the rear. All bearing surfaces are large, 
to insure wear and alinement 

On the larger machine, known as A, 
the table has a feed somewhat out of the 
ordinary. When feeding automatically, 
the screw is locked and the nut revolves 
on it; but for hand feed, the screw is re- 
leased and fed by hand in the usual way. 

The table of the 
and pinion feed with a quick return giv- 
ing a 3-inch travel to one turn of the 


A machine has a rack 


wheel. Both machines are supplied with 


an oil pump, and large oil channels are 
provided for the return of the lubricant. 

The principal dimensions of the two ma 
chines are: and 18 inches; 
vertical feed, 14 
table, 24x7 and 28x8 
inches; feed changes, 3 and 6; and weight, 


Table feed, 13 


cross feed, 5 inches ; 


inches in both sizes; 
S850 and g50 pounds respectively 


A Portable Motor-driven Lathe 





The accompanying half-tone illustration 
shows a simple, portable, motor-driven, 
direct-connected bolt-cutting lathe styled 
the “Westinghouse Motor Driven Portable 
Lathe for Locomotive Repair Shops.” It 
is built by the Williams & Wilson Com- 
Montreal, 
Westinghouse motor, 
manufactured by the Westinghouse Elec 
Pitts 


pany, of Canada, and is 


equipped with a 
tric and Manufacturing Company, 
burg, Penn 

As its name indicates, its especial field 
is locomotive repair shops. It can be han 
dled from place to place by a crane or 
moved on its own Wheels. In use it rests 
on the two wheels under the head and the 


legs under the footstock lo move it the 
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swiveling handle is pressed down, bring 
ing the attached whee] in contact with the 
floor, and in effect the machine is on a 
three-wheeled truck. It may be fitted with 


induction or a continuous-cur- 


either an 
Connection to a source of 


flexible 


rent motor. 


current is afforded by a cable 


and plugs. : 





A Buffing and Polishing Lathe 


The half-tone shows a buffing and pol- 














A BUFFING AND POLISHING LATHE 


ishing lathe designed specially for driving 
from below through the hollow base.: The 
spindle is* provided with tight and loose 














FIG. 2. PLAIN MILLING MACHINE 


\ PORTABLE MOTOR-DRIVEN 


LATHE 
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pulleys which are entirely covered, but 
which may be instantly uncovered when 
necessary by removing the cover plates. 

The bearings for the spindle are 14% 
inches long by 1% inches diameter. They 
are self oiling and are provided with oil 
reservoirs, the openings in which are % 
inch above the bottom of the bearings. 
The oil flows to the bearings through 
holes in the bottoms of them which are 
equipped with wicks. 

The lathe is regularly built with a steel 
spindle 51 inches long by 1% inches diam- 
eter turned down to take wheels 1% 
inches in the hole. 

These lathes are built by Webster & 
Perks Tool Company, Springfield, Ohio. 





A Draw-in Attachment 


The illustration shows a draw-in at 
tachment suitable for any lathe with a 
hollow spindle. With this attachment a 
supply of collets is unnecessary as the 
three jaws shown are suitable for all sizes 
within the capacity of the tool. The hood 
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Business Items 


The Western Electric Company, Hawthorne, 
Ill., has added to its regular line of en- 
closed arc lamps the Beck flaming arc lamp. 

The Rock Island (Ill.) Tool Company, re 
port that business is very good and that 
they propose to begin operations on their new 
factory just as soon as weather permits. 
They -have just shipped a large order of 
vises to the Panama Canal Commission. 

Cc. W. Hill & Co., 201 Woodward building, 
Birmingham, Ala., has been made the special 
correspondent of the southern States for 
Pawling & Harnischfeger, Milwaukee, Wis., 
builders of traveling cranes and horizontal 
drilling and boring machines 

The Lumen Bearing Company, on Jan- 
uary 3 and 4, observed its fourth annual 
gathering of office and sales forces at the 
Buffalo plant. The daily sessions were de- 
voted to discussing business methods and 
plans, with an occasional paper on a subject 
particularly relative to bearings. The meet 
ing wound up with a banquet given by the 
company, at which sixteen were present. 

The Union Twist Drill Company, Athol, 
Mass., makers of milling cutters and twist 
drills, state business conditions are improv 
ing and that since the first of the year they 
have received a number of orders, several 
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A DRAW-IN 


is threaded to fit the spindle nose and the 
adjustable collet is fitted into the hood 
Step jaws for castings and stock larger 
than the capacity of the spindle are also 
supplied 

This attachment is made to suit any 
size or make of lathe, by the Adjustable 
Collet Company, Cleveland, Ohio. 





The first attempt to utilize the automo 
bile on the battlefield is about to be made 
in Morocco in a newly invented automo 
bile mitrailleuse. This has a 30-horse- 
power Panhard chassis, unarmored, on 
which a gun is mounted on a pivot in the 
center. The officer and chaffeur are 
placed in front and two artillerymen in 
the rear. The gun can be trained in any 
direction. The new automobile is under 
the command of Captain Genty, head of 
the military automobile park at Vincennes. 
It has arrived at Oran already and has 
left for the front—Horseless Age 


ATTACH MENT 


cf them large ones, among which was one 
from the Washington navy yard for about 
one thousand of their high speed cutters. 
The Government requisition calling for bids 
on this material specified “cutters as manu 
factured by Union Twist Drill Company.” 





Trade Catalogs 


Carr Brothers, Syracuse, N. Y Circular 
illustrating and describing tool holders, cut 
ting-off and side tool 

J. E. Snyder & Son, 100 Beacon street, 
Worcester, Mass. Catalog of upright drills. 
Illustrated, 52 pages, 6x9 inches, paper. 

Electric Controller and Supply Company, 
Cleveland, Ohio Catalog describing lifting 
magnets. Illustrated, 32 pages, 8x10% inches, 
paper. 

George Nash & Co., 217 Pearl street, New 
York. Pamphlet entitled “Hints to Practica: 
Users of Tool Steel.” 4%x7 inches, 58 
pages, paper. 

Standard Electric Accumulator Company, 
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141 Broadway, New York. Catalog describ 
ing Standard accumulator. Illustrated, 20 
pages, 544x7 inches, paper. 

The Calculagraph Company, 9-13 Maiden 
Lane, New York. Treatise, “A New Idea in 
Time Recording and its Advantages in Cost 
Accounting,”” by Robert W. Higgins. 

Northern Electrical Manufacturing Com- 
pany, Madison, Wis. Booklet No. 54, giving 
some facts about the single voltage variable 
speed system Illustrated, 12 pages, 34_x6 
inches, paper 

The Murray Iron Works Company, Bur- 
lington, Iowa. Pamphlet, Series D. No. 7, 
entitled “Nomenclature of Murray Corliss En 
gines,” containing line drawings with each 
part indicated. 

United Engineering and Foundry Com- 
pany, Pittsburg, Penn. Catalog of high speed 
saws for iron and steel works. Illustrated, 
22 pages, 84x10 inches, paper. Catalog of 
roll turning lathes Illustrated, 20 pages, 
S14x10 inches, paper. 

IIyatt Roller Bearing Company, Newark, 
N. J Bulletin No. 116, giving results of the 
substitution of Hyatt flexible roller bearings 
for ring oiling babbitted bearings. Bulletin 
No. 1038, containing data showing friction 
load of shafting in an electrically driven ma- 
chine shop when equipped with Hyatt 
bearings 


Manufacturers 





The sh6ps of the Erie Railroad at Hornell, 
N Y., will be enlarged 

H. E. Bumby, Bessemer, Ala., Is erecting 
a new foundry and machine shop 

Phillip Dross, Meridian, Miss., contem- 
plates establishing an iron foundry 

The A. Dale Houff Company, Terre Haute, 
Ind., will build a new planing mill 

E. J. Noblett Company, Chicago, IIL, will 
design and erect a woodworking plant. 

The Weston Manufacturing Company, 
Manistique, Mich., will put up a planing mill. 

The Jones Machine Company, Chattanooga 
Tenn.,. would like to receive catalogs for its 
file 

The Adamson Machine Company, Akron, 
Ohio, contemplates the erection of a new 
plant 

The F. A. Klaine Company, Cincinnati, 
Ohio., proposes io erect an addition to Its 
stove foundry 

It is announced that the main shops of the 
Western Pacific Railway Company are to be 
erected at Sacramento, Cal 

4. T. and O<. G turriss, Anderson, 8S. C., 
will establish a plant for the manufacture of 
a patented metallic shingle 

The paper mill of the Falls Manufacturing 
Company, Oconto Falls, Wis., recently de 
stroyed by fire will be rebuilt 

The planing mill of Davis Bros., Akron, 
Mich., was destroyed by fire, causing a loss 
of $100,000 It will be rebuilt. 

The plant of the Mountain State Boller 
Works, Parkersburg, W. Va., which burned 
a short time ago, will be rebuilt. 


The enameling shop at the plant of the 
National Conduit and Cable Company, ilast- 
ings, N. Y., was destroyed by fire. 

It is stated that the Buffalo, N. Y., Ma 
chine Manufacturing Company is having 
plans prepared for a new factory 

The plant of the Queen City Furniture and 
Manufacturing Company, Shreveport, La., was 
destroyed by fire. Loss, $100,000. 

The Iron Sanitary Manufacturing Com- 
pany, Pittsburg, Penn., has had plans pre 
pared for a new foundry at Zelienople. 
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The Idaho & Washington Northern Rall 
road will erect machine shops at Spirit Lake, 
Idaho, which with equipment will cost 
$100,000. 

The Texas Oil Company, a subsidiary of 
the Standard Oil Company, will build a plant 
in Bayonne, N. J., which will employ over 
2000 hands. 

The Helix Separator Company, Minneapolis, 
Minn., has been organized by Peter K. Neil- 
son to manufacture a cream separator, which 
he has patented. Capital $100,000. 

Fire destroyed the machine shops, oll 
house and some of the stalls of the round- 
house of the Lake Shore & Michigan Southern 
Railroad, causing a loss of $125,000. 

The Crescent Car Company, Lexington, Va., 
has been incorporated with $50,000 capital. 
Incorporators, J. H. Laird and M. J. Hess, 
of Lexington, and E. L. McGeown, of 
Guthrie, Okla. 

The Houston (Tex.) Armature Works has 
been incorporated to manufacture meters, dy- 
namos and electrical appliances. Capital, 
$10,000. Incorporators, F. E. Ward, L. R. 
Ward and E. T. Barden. 

The Baltimore (Md.) Automatic Vending 
Company has been incorporated to manufac- 
ture vending machines. Capital, $25,000. In- 
corporators, W F. Lambdin, Nineteenth street 
and Edmondson avenue, N. Gist Lambdin, ete. 

The Ross Motor Vehicle Company, St. 
Louis, has been incorporated with $75,000 
capital to manufacture and deal in automo- 
biles, motor vehicles, etc. Augustus Ross, 
T. A. Bell, Frank D. Gildersleeve, etc., in- 
corporators. 

The Gonder & Birch Company, Elm Grove, 
W. Va., has been incorporated to operate 
foundry and machine shop. Buildings and 
machinery will cost $10,000. William Birch, 
William Gonder and George Leinweber, in- 
corporators. 


The Edgar Manufacturing Company, Kan- 
eas City, Mo., recently incorporated, will rent 
a building for the manufacture of refrigerat- 
ing and ice-making machinery at present and 
later erect a new plant. Address is 316-10 
West Twentieth street. 


The Washington, Westminster & Gettys- 
burg Railroad Company has been organized 
to buid a line 60 miles long from Washing- 
ton to Gettysburg, Penn. J. B. Colgrove, 
Washington, D. C., is president, Walter At- 
lee, Baltimore, Md, chief engineer. 


The Roanoke (Va.) Stamping and Enamel- 
ing Company, incorporated a short time ago, 
will erect a plant for the manufacture of 
enameled kitchen utensils. Machinery will 
be installed at a cost of $18,000. I. M. 
Warren, president and general manager. 


The Adamson Machine Company, Akron, 
Ohio, newly incorporated, will erect a plant 
to consist of machine shop, foundry, pattern 
shop and blacksmith shop. About $100,000 
will be expended. W. E. Slabaugh, C. F. 
Adamson and R. B. Koontz are interested. 


The Merchants and Miners’ Transportation 
Company, Baltimore, Md., has awarded con- 
tract for the construction of a six-story build- 
ing which will contain boiler and engine 
room, blacksmith shop, machine shop, etc. 
J. M. Blankenship, general superintendent. 


The Gardiner, Worthen & Goss Company, 
Tucson, Ariz., is making arrangements to 
build another plant to replace the one re- 
cently destroyed by fire. The plant will be 
equipped for the manufacture of structural 
and general sheet work and a mine car of 
improved design. 


The Schwene Manufacturing Company, of 
Ogden, Iowa, and the Perry Manufacturing 
Company, of Perry, Iowa, have consolidated 
under the latter name. Plans have been 
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completed for a new factory at Perry for 
the manufacture of steel hardware, dies and 
special machinery. 





Want Advertisements 


Rate 25 cents a line for each insertion. 
About six words make a line. No advertise- 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for the ensu- 
ing week’s issue. Answers addressed to our 
care will be forwarded. Applicants may spe- 
cify names to which their replies are not to 
be forwarded, but replies will not be re- 
turned. If not forwarded, they will be de- 
stroyed without notice. No information yiven 
by us regarding any advertiser using bow 
number. Original letters of recommendation 
or other papers of value should not be in- 
closed to unknown correspondents. Only 
bona fide advertisements inserted under this 
heading. No advertising accepted from any 
agency, association or individual charging a 
fee for “registration,” or @ commission on 
wages of successful applicants for situations. 


Miscellaneous Wants 


Caliper list free.E.G.Smith Co., Columbia, Ia. 

If you use small gears in large quantities, 
write Berry and Parker, Erie, Pa. 

We buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 

Hand power bending tools, labor-saving, 
money-making. Estep & Dolan, Sandwich, 
Ill. 

Light, fine machinery to order; models and 
electrical work specialty. E. O. Chase, New 
ark, N. J. 

Estimates on patterns, models and wooden 
novelties cheerfully given. Ideal Pat- 
tern Works, Bethlehem, Pa. 

Special machinery designed and built; du- 
plicate parts, tools, jigs and dies. The Wade 
Machine Co., 133 Oliver St., Boston. 


Special machinery accurately built. Screw 
machine and turret lathe work _ solicited. 
Robert J. Emory & Co., Newark, N. J. 


Mechanics write for our special offer of 
how to get a set of wrenches free. Bullard 
Automatic Wrench Co., Providence, R. I. 


Wanted—Exclusive agency for first class 
tool, machine or appliance for district having 
Baltimore as base. Box 788, AMER. MACH. 


Special machines designed and built; du- 
plicate parts, model or experimental work. 
Mantle, Park ave. and 129th St., New York. 


Automatic machinery designed; special 
purpose machines; working drawings. C. W. 
Pitman, 3519 Frankford Ave., Philadelphia, 
Pa. 


Inventions, novelties, ideas, etc., developed ; 
ial machines designed. Albert Pott, M. 


Conn. 

Air, ammonia compressors, steam, gas en- 
gines, turbines, centrifugal pumps, special 
machinery designed; inventions developed. 
Box 814, AMERICAN MACHINIST. 

Have you any copies of December 12 and 
19 issues of the AMERICAN MACHINIST? We 
will give fifteen cents for every copy that we 
can get. AMERICAN MACHINIST, 505 Pearl 
St., New York. 

A large English firm of machine-tool im- 
porters having showrooms and offices in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply Box 189, AMER. MACHINIST. 


Machinery built to order and by contract; 
special parts made; gear cutting, automobile 
and pattern work, punch press and screw ma- 
chine work, tools, dies, ete. Blair Tool 
and Machine Works, West and Morris Sts., 
New York City. 

Special machinery and duplicate machine 
parts built to order; tools, jigs and experi 
mental work; complete modern equipment. 
MacCordy Mfg Co., Amsterdam, N Y. 

This offer will be withdrawn February 
tenth. Oregon Prospecting and Development 
Company owns three gold uartz claims, 
Baker county, Oregon; $1100 has been spent 
on our Gold Point claim; shaft down 40 feet 
now ; ore averages $35 per ton; total cost of 
operation $3 per ton; no difficult conditions 
whatever; every assurance of $250,000 prop- 
erty by expending $20,000; we want men 
as stockholders who can afford to invest $1vV0 
for 500 shares treasury stock par value $1 
per share, full-paid and non-assessable. 1 
personally guarantee correct business man- 
agement or to refund investment at end of 
six months if not thoroughly satisfied; my 
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reference, Western National Bank, Louisville, 
Ky Address Vincent R. Coon, President: 
general contractor, Louisville, Ky. 


Situations Wanted 


Classification indicates present address of 
advertiser, nothing else. 
ILLINOIS 


Graduate mechanical engineer; 10 years’ 
experience as machinist, toolmaker, 3% 
years’ drafting; seeks position. Box 8:18, 
AMERICAN MACHINISST. 


Assistant superintendent manufacturing 
lant 3 years; 5 years’ previous experience 
n machine shop and drafting room; 
years old; Yale graduate; member of A. 8S. 
M. E.; location, in or near Chicago. Box 
732, AMERICAN MACHINIST. 


First-class mechanic; 18 years’ experience 
as toolmaker, tool room foreman and super- 
intendent on typewriter and sewing machine 
work; desires position as superintendent or 
assistant; best of references furnished. Box 
805, AMERICAN MACHINIST. 

IOWA 

Mechanical engineer, college graduate; 9 
years’ experience designing Corliss engines 
and coal mining machinery. Box 815, Am. M. 

MARYLAND 


Practical and experienced 
draftsman wishes to make a change. 
819, AMERICAN MACHINIST. 


Mechanical draftsman; eight years’ experi- 
ence; wants work with mechanical engineer- 
ing and construction firm. Box 822, Am. M. 


MASSACHUSETTS 

Is your production slow and costly? Try 
another superintendent more up to date, ex- 
pert mechanic, executive, good organizer and 
systematizer ; wide awake with long and va- 
ried experience as superintendent; light or 
medium manufacturing preferred. Address 
“Expert,” ‘4 4ERICAN MACHINIST. 

NEW JERSEY 

Mechanic; 32; experienced at watch laihe 
work and assembling; used to handling male 
and female help, also experimental work. Box 
808, AMERICAN MACHINIST. 


Draftsman wishes change; technical grad- 
uate, three years in machine shop, total en- 
gineering experience, eight years; moderate 
salary. Box 801, AMERICAN MACHINIST. 


A first-clars patternmaker with ten years’ 
experience on general machinery desires po- 
sition with firm that requires a trustworthy 
mechanic. Box 817, AMERICAN MACHINIST. 


A M. I. Mechanical engineer; Englishman ; 
age 35;; 5 years’ as works manager, steam, 
gas, hoisting and electrical machinery; seeks 
position as manager, superintendent or repre- 
sentative ; executive ability and highest qual- 
ifications. Box 820, AMERICAN MACHINIST. 


NEW YORK 


Mechanical draftsman wishes position. Ad- 
dress Box 823, AMERICAN MACHINIST. 


First-class mechanical draftsman _ experi- 
enced in boilers, cranes and hoisting engines; 
wants position. Box 807, AMER. MACH. 

Mechanical draftsman; (single); 5 years’ 
drafting experience; wishes position; willing 
to travel. Box 813, AMERICAN MACHINIST. 

Draftsman, engineer; 9 years’ good, varied 
drafting and shop experience; technical 
graduate; electrical, machine and general en 
gineering. Box 809, AMERICAN MACHINIST. 


Situation wanted by a mechanical drafts 
man; 16 years’ experience in Corliss steam 
air compressors, gas and gasolene engines; 
A-1 references. Box 816, AMER. MACHINIST. 

Salesman; have good electrical and me 
chanical experience; drafting, ete. 5 years, 
4 years’ shop; London University technical 
graduate; age 27; wish to gain experience 
in salesmanship; some previous experience. 
Box 810, AMERICAN MACHINIST. 


Factory accountant—Practical man on ma- 
chine shop and foundry costs; also first-class 
bookkeeper and systematizer; desires position 
with manufacturing concern ; modern methods 
and satisfactory results guaranteed. Box 
821, AMERICAN MACHINIST. 


OHIO 


Mechanical engineer wants change: tech- 
nical graduate; 10 years’ experience in ma- 
chine shop and drafting room. Box S824, 
AMERICAN MACHINIST. 


Expert cost accountant; young man, at 
present manager of the department of organ- 
ization and costs of a large audit corpora- 
tion, desires an executive connection with a 
large manufacturing concern, who are in need 
of a thorough, wide awake man with execu- 
tive ability and wide experience in the manu- 
facturing and foundry lines, and one who will 
guarantee to lower the cost of production in 
a large measure; salary can be discussed 
later. Box 811, AMBRICAN MACHINIST. 
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Help Wanted 


Classification indicates present address of 
advertiser, nothing elise. 


CANADA 


Wanted—A general foreman for works 
manufacturing switches for steam and elec- 
tric railroads. Box 797, AMER. MACHINIST. 


MASSACHUSETTS 


Wanted—aA superintendent to take charge 
of a long established manufacturing plant, 
employing about 250 hands turning out me- 
dium and light mechanical apparatus; must 
be thoroughly up to date, good mechanic, or- 
ganizer, executive, aggressive and all other 
qualifications to produce the best possible re- 
sults ; ay permanent position for the right 
man. ox 796, AMERICAN MACHINIST. 

NEW YORK 

Wanted—Mechanical draftsman familiar 
with mixing and kneading machinery for 
bread doughs, chemicals, paint, etc.; to a man 
thoroughly conversant with this line of ma- 
chinery, we can offer a good position; state 
age, experience, if married or single, and sal- 
ary expected. Address “Mixers,” AM. MACH. 
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PENNSYLVANIA 
Wanted—First-class tool and die maker 
who thcroughly understands sub-press dies, 
etc, to take charge of tool and die depart- 
ment in adding machine and typewriter man- 
ufactory. Box 803, AMERICAN MACHINIST. 


Wanted—Young man familiar with the 
friction clutch and pulley business as sales- 
man; give full details of past experience, 
length of engagements, salary received and 
expected ; clutch department. Box 812, A. M. 


WISCONSIN 


Assistant superintendent with experience 
in manufacturing the highest grade of ma- 
chine tools (preferably aiiting machines); a 
man with a thorough knowledge of accuracy 
requirements and understanding how to at- 
tain it at least cost; must be capable of 
handling details and have executive ability ; 
state age, experience and salary expected. 
Kearney & Trecker Co., Milwaukee, Wis. 

Draftsman with experience in designing 
machine tools for the market and the neces- 
sary jigs and fixtures to manufacture them 
accurately and economically; a man capable 
ef doing original work—no copier wanted; 
must understand modern drawing room prac- 
tice and filing systems; state age, experience 
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rikationseinrichtungen von grosser Berliner 


Maschinenfabrik gesucht. Erforderlich sind 
reiche Erfahrungen im _  Vorrichtungsbau, 
sowie die Fihigkeit, mehrere jiingere Kriifte 
zu_iiberwachen. Bevorzugt werden Bewer- 
ber, die schon iihnliche Stellungen innehatten 
und lingere Praxis im Werkzeugmaschinen- 
bau besitzen. Offerten mit Bildungsgang, 
Zeugnisabschriften, ee und 
Eintrittstermin unter : 9758. befirdert 
Rudolf Mosse ce deen. Berlin, 
8S. W. 





For Sale 


For Sale—Foundry, wood and iron machine 
shop; all equipped. Box 74, Albion, N. Y. 

For Sale—Well equipped general machine 
shop in New Jersey; employing 15 to 20 
hands; good reason for selling. P. O. Box 
1216, New York City. 

For Sale—Ten volume library, covering 
completely the work of the engineer and ma- 
chinist: good as new; cost $50; will sell for 
$15. Address “T. M. T.,” Box 425, Chicago. 











oOnTO 
and salary expected. Kearney & Trecker Co. . , 
tran Whi ” mea chinas ° For Sale <yclopedia for modern shop prac- 
i.e Ss oes = tice, four volumes; bound in green morocco 
: at leather. Practically new; cost $18; will sell 
FOREIGN for $6. Address “L. N. O.,” Box 425, Chi 
Konstrukteur fiir Vorrichtungen und Fab- cago, III. 
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Watson-Stillman Co. 

Western Electric Co 

West Haven Mfg. Co 

Westmacott Gas Furnace Co. 7 

Weston Elec. Instrument Co. 86 

Whitcomb-Blaisdell Mach. Tool 
Co. 

Whitman & Barnes Mfg. Co. 

Whitney Mfg. C 

Whiton Machine Co., " 7 

Wiley & Russell Mfg. Co.... 

Williams & Co., J. H 

Williamson Vise Co 

Wilmarth & Morman Co 

Woodward & Powell Planer 
Co. 

Worcester Machine Screw Co. 7 

Wormer Machinery Co., C. C. 

Wright Wrench Co 


Yale & Towne Mfg. Co 








Classified Index to 


Articles Advertised 





Abrasive Materials 

Abrasive Material Co., Phila., Pa. 

American Emery Wheel Co., 
Providence, R. I. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Carborundum Co., Niagara Falls, 

Monarch Emery & Cor. Wheel 
Co., Camden, N. J. 

Norton Co., Worcester, Mass. 

Safety Emery Wheel Co., Spring- 
field, O. 

Vitritied 
Mass. 


Wheel Co., Westfield, 


Air 
New York. 


Aftercoolers, 
Ingersoll-Rand Co., 
Air Lifts 
Ingersoll-Rand Co., 
Alundum 
Grinding 


New York. 


Wheels. 


See 
Arbor Presses 
Barnes Co., W. F. 
ford, Ill. 
Marshall & Huschart 
Co., Chicago, Ill. 
Niles-Bement-Pond Co., 
Wilmarth & Morman 
Rapids, Mich. 


& John, Rock- 


Machinery 


New York. 
Co., Grand 


Arbors 

Cleveland 
land, O 

Cochrane-Bly Co., 
N.Y 


Twist Drill Co., Cleve- 


Rochester, 


me A 
Morse Twist Drill & Machine Co., 
New Bedford, Mass 
Pratt Chuck Co., Frankfort, N. Y. 
Skinner Chuck Co., New Britain, 
Conn. 
Union 
Mass 
Wilmarth 
Rapids, 


Twist Drill Co., Athol, 


& Morman Co., Grand 
Mich 


Architects 


Seaver, John W., Cleveland, O. 

Balancing Ways 

Bowsher i P.. 
Ind 


South Bend, 


Barrels, Steel 


Cleveland Wire Spring Co., Cieve 
land, © 
Lyon Metallic 

Ill. 


Mfg. Co., Aurora, 


Barrels, Tumbling 
Globe Machine & Stamping Co.. 
Ceveland, O 


Sars, Boring 


Beaman & Smith Co., 

Cleveland Twist Drill 
land, O 

imes Engineering Works, Chas. 
I’., Chieago, Ill 

Mathews, Hugh, Kansas City, Mo. 

Niles Bement-lond Co., New York. 

l’rentiss Tool & Supply Co., New 
York 

Underwood & Co., H. B., Phila- 
delphia, Pa 


Prov., R. 1. 
Co., Cleve- 


Bearings, Ball and Roller 


Boston Works, Norfolk 
Downs, Mass 

Hyatt Roller Bearing Co., Har- 
rison, N. J. 

Standard Roller Bearing Co., 
Philadelphia, Pa. 


Gear 





Belt Dressing 


Cling-Surface Mfg Buffalo, 
oy 


Co., 
Dixon Crucible Co., Joseph, Jer- 

sey City, N. J. 
Rhoads & Sons, J. E., Phila., Pa. 
Schieren Co., Chas., A., New York. 
Shultz Belting Co., St. Louis, Mo. 


Belt Fasteners 
Bristol Co., Waterbury, Conn. 


Belt Filler 
Rhoads & Sons, J. E., Phila., Pa. 
Schieren Co., Chas., A., New York. 
Shultz Belting Co., St. Louis, Mo. 
Belt Lacing Machine 
Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 
Belt Shifters 
The L. & D. Co., 


Belting, Leather 

Rhoads & Sons. J. E., Phila., Pa. 
Schieren Co., Chas., A., New York. 
Shultz Belting Co., St. Louis, Mo. 
Whitman & Barnes Mfg. Co., Chi- 


cago, 


Boston, Mass. 


Benches, Work 
Manufacturing Equipment & En- 
gineering Co., Boston, Mass. 


Bending Machinery, Hy- 
draulic 

Niles-Bement-Pond Co., 

Watson-Stillman Co., 


New York. 
New York. 


Bending Machinery, Plate 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
York 
Sellers & Co., Phila- 
delphia, Da 
Whitcomb-Blaisdell 
Co., Worcester, 


Inc., Wm., 


Machine Tool 
Mass. 
Bending Machinery, Power 
Foundry and Machine 


tethlehem, Pa. 
Plummer, Worcester, 


sethlehem 
Co., South 

Boynton & 
\ 


Allstatter Co., Hamilton, 

Manning. Maxwell & Moore, Inc., 
New York 

Niles-Bement-Pond Co.. 

Sellers & Co., Inc., Wm., 
delphia, Pa 


New York. 
Phila- 


Tools, Hand 


Sandwich, III. 
Chicago, Il 


Bending 
Estep & Dolan, 
Wallace Supply Co., 
Blanks, 
Whitman & Barnes Mfg. 


cago, 


Nut and Screw 
Co., Chi- 


Chains 
Hand 


Blocks, 
See Hoists, 
Die 

Co., W. H., 


Phila., 


Blocks, 
Nicholson & 

Barre, Va. 
Witteman Co, A. P., 


Wilkes- 
Pa. 
Blowers 
American Gas Furnace Co., New 
York. 
prentbte Shaft Co., Chi- 


Chicago 

cago, ° 
General Electric Co., New York. 
Niles-Bement-Pond Co., New York. 





Blowers- -Continued. 

Prentiss Tool & Supply 
York. 

Roth Brothers & Co., Cl 

Sturtevant Co., B. F., H, 
Mass. 


Blue Print Machines 


General Electric Co., 
Keuffel & Esser Co., 
Revolute Machine Co., 


New York. 
New York. 
New York. 


Blue Print Paper 


Keuffel & Esser Co., 
Revolute Machine Co., 


York. 
York. 


New 
New 


Boilers 


Struthers-Wells. Co., Warren, Pa. 


Bolt and Nut Machinery 


Acme Machry. Co., Cleveland, O. 
Boynton & Vlummer, Worcester, 


Mass. 

grown Co., H. B., East 
ton, Conn. 

Davis Machine Co. W. 
Rochester, N. Y. 

Foote-Burt Co., Cleveland, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Da. 

Landis Machine Co., 
Pa. 

Manning. Maxwell & Moore, Inc., 
New York. 

Miiton Mfg. 


Hamp- 
_ 


Waynesboro, 


Co., Milton, Pa. 

Mummert, Wolf & Dixon 
Hanover, Pa. 

National-Acme 
land, O. 

National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

Northern Electrical Mfg. Co., 
Madison, Wis. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Wm., Phila- 
delphia, Pa. 

Standard Engineering Works, Ell- 
wood City, Pa 

Vandyck Churchill Co., New York. 

Waterbury Farrel Fdry. & Mach. 
(o., Waterbury, Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass 


Co., 


Mfg. Co., Cleve- 


Inc., 


Bolt Heads 


Lang Co., G. R., Meadville, 


Bolts and Nuts 
Cleveland Cap Screw 
land, O. 
Milton Mfg 
National-Acme 
land, O. 
Bone for Case Hardening 
Rogers & Hubbard Co., Middle- 
town, Conn. 
Books, Technical 
American School of Correspond 
ence, Chicago, Il 
_ nw 


Henley Pub. Co., 
York 

Hill Publishing Co., New York. 

Piers, Frank, Phila., Pa. 

re, Chas. M., Jersey City, 


,Co., Cleve- 


Pa. 
Cleve- 


Milton, 
Co., 


Cs... 
Mfg 


New 


Boosters 

Burke Electric Co., Erie, Pa. 

C & C Electric Co., New York. 
Crocker - Wheeler Co., Ampere, 


General Electric -Co., New York. 


Pa. 





Sprague mac uw. --_, : 
Westinghous: Electric & Mfg. Co., 
Pittsburg, Pa. 


Boring and Drilling Ma- 
chines, Horizontal 


John, Reck 


Barnes Co., W. F. & 
ford, Il. 

Smith Co., Prov., R. I. 

Betts Mach. Co., Wilmington, Del. 

Binsse Mach. Co., Newark, N. J. 

Boynton & Plummer, Worcester, 


Mass. 

Detrick & Harvey Mach. Co., Wil 
mington, Del. 

Fitchburg Machine Works, Fitch 
burg, Mass. 

Fosdick Mach. Tool Co., Cin., O 

Gisholt Mach. Co., Madison, Wis 

Lucas Mach. Tool Co., Cleveland, 
Ohio. 

Manning, Maxwell & Moore, Inc., 
New York. 

McCabe, J. J.; New York. 
Motch & Merryweather Machin 
ery Co., Cleveland, O. 
Newton Machine Tool Wks., 

Philadelphia, Pa. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Rockford Drilling Mach. Co.. 
Wm., Phila 


Inc., 


Rockford, Ill 
Sellers & Co., 
delphia, Pa. 
Vandyck Churchill Co., New York. 
Whitcomb - Blaisdell Mach. Tool 
Co., Worcester, Mass. 


Inc., 


Boring and Turning Mills, 
Vertical 


American Tool Wks. Co., Cin., O. 
Baker Bros., Toledo, O. 
Baush Mach. Tool Co., 
field. Mass 
Betts Mach. Co., Wilmington, Del. 
Bullard Mach. Tool Co., Bridge- 
port, Conn. 
Colburn Mach. 
lin, Pa. 
Gisholt Mach. Co., Madison, Wis. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Manning, Maxwell & Moore, Inc., 
New York. 
McCabe, J. J.. New York. 
Niles-Bement-Pond Co, New York. 
Prentiss Tool & Supply Co., New 
York. 
Sellers & Co., Wm., Phila- 
delphia, Pa. 
Vandyck Churchill Co., New York. 


Spring- 


Tool Co., Frank- 


Inc., 


Boring Tools 


Armstrong Bros. Tool Co., Chi- 


eago, Ill. 
Boxes, Tote 


Cleveland Wire Spring Co., Cleve- 
land, O. 
‘ose Metallic Mfg. Co., Aurora, 


Box Tools, Roughing 
Bardons & Oliver, Cleveland, O. 


Brackets, Lamp 
Standard Welding Co., Cleveland, 
Ohio. 
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Brazing 

Industrial Oxygen Co., New York. 

Reinforced Brazin , and Machine 
Co., Pittsburg, 

Broaching Machines 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Lapointe ach. Tool Co., Hud- 
son, Mass. 


Bulldozers 

National Machinery Co., Tiffin, O. 

Niles-Bement-Pond Co., New York. 

<r Tool & Supply Co., New 
ork. 


Cabinets, Tool 
Armstrong Bros. Tool Co., Chi- 


cago, Ill. 
Schlemmer & Co., 


Hammacher, 
New York. 

Lyon Metallic Mfg. Co., Aurora, 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Calipers 


Athol Mach. Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Sawyer Tool Mfg. Co., 
Mass. 

Slocomb Co., J. T., 
_ & 


Fitchburg, 
Providence, 


Starrett Co., L. S., Athol, Mass. 


Cams 

Bilgram, Hugo, Phila., Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Carborundum 

See Grinding Wheels. 

Carborundum 
Cloth 

Carborundum Co., 

. A 


aX. 


Paper and 
Niagara Falls, 


Case-Hardening 


Rogers & Hubbard Co., Middle- 
town, Conn 

Williams & Co., J. Hi., Brooklyn, 
- Be 


Cast Iron Brazing 

Industrial Oxygen Co., New York. 

Reinforced Brazing & Mach. Co., 
Pittsburg, Pa. 


Castings, Brass and Bronze 
Lumen Bearing Co., Buffalo, N. Y. 
Neptune Meter Co., Long Island 

City, N a 
Rowell Co.. W. G . Bridgeport, Ct. 


Castings, Die Molded 
Franklin > Co., H. H., Syra- 


cuse, 


Castings, Iron 

Birdsboro Steel Fdry. 
Co., Birdsboro, Pa. 

Cell Drier Machine Co., Taun- 
ton, Mass. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 


& Mach. 


Castings, Steel 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 


Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 
Cammel, Laird & Co., New York. 


Carpenter Steel Co., Reading, Pa. 

( —_ & Co. Mfg. Co., St. Louis, 
10. 

Farrel Fdry & Mach. Co., Anso- 
nia, Conn. 

Witteman & Co., A. P., Phila., Pa. 


Cement, Cast Steel 

Clark Cast Steel Cement Co., 
Shelton, Conn. 

Centering Machines 


Hendey Mach. Co., Torrington, 
Conn. 

Niles-Bement-Pond Co., New York. 

Pratt * Whitney Co., Hartford, 


Con 
Prentiss Tool & Supply Co., New 


ork. 
Whiton Mach. Co., D. E., New 
London, Conn. 


Centers, Planer 


Morse Twist Drill & Mach. © 
New Bedford, Mass. ne 

Pratt & Whitney Co., Hartford, 
Conn. 

Woodward & Powell Planer Co., 
Worcester, Mass. 





Chains, Driving 
Baldwin Chain & Mfg. Co., Wor 


cester, Mass. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 

Link-Belt Co., Philadelphia, Pa. 


Morse Chain Co., Ithaca, 
Whitney Mfg. Co., Hartford, Ct. 


Chisels, Cold 

Whitman & Barnes Mfg. Co., Chi- 
cago, ° 

Chucking Machines 


American Tool Wks. Co., Cin., O. 

Bardons & Oliver, Cleveland, O. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 
Cleveland Automatic Machine Co 
Cleveland, O. 
Gisholt Mach. Co., Madison, W ” 
LeBlond Mach. Tool Co., R. - 
Cincinnati, O. 

Reed Co., F. E., Worcester, Mass. 

Warner & Swasey Co., Cleveland, 
Ohio. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 


Chucks, Drill 


Almond Mfg. Co., T. R., Brook- 
lyn » 4 
Brown & Co., R. H., New Haven, 


Con 

Cleveland Twist Drill Co., Cleve- 
land, O. 

a Chuck Co., Hartford, 
Co 

Gronkvist Drill Chuck Co., Jer- 
sey City, 


Horton & Son Co., E., Windsor 
Locks, Conn. 

Jacobs Mfg. Co., Hartford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 
Conn. 

Standard Tool Co., Cleveland, O. 

Trump Bros. Mach. Co., Wilming- 
ton, Del. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Chucks, Lathe 


Cushman Chuck Co., 
Conn. 

Gisholt Mach. Co., Madison, Wis. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Horton & Son Co., E., 
Locks, Conn. 

Niles-Bement-Pond Co., New York. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 
Conn. 

Union Mfg. Co., New Britain, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Planer 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn. 

Chucks, Split 

Hardinge Bros., Chicago, III. 


Hartford, 


Windsor 


Rivett Lathe Mfg. Co., Boston, 
Mass 
Circuit Breakers 
Wheeler Co., Ampere, 


Crocker 
N 


Electric Controller & Supply Co., 
Cleveland, Ohio. 
General Electric Co., New York. 
Western Electric Co., Chicago, Ill. 
Westinghouse E lectric & Mfg. Co., 

Pittsburg, Pa. 


Clamps 

tillings & Spencer Co., Hartford, 
Conn. 

Hammacher, Schlemmer & Co., 
New York. 


Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Le Count, Wm. G., So. Norwalk, 
Conn. 

Starrett Co., L. S.. Athol, Mass. 

Tudor Mfg. Co., Taunton, Mass. 

ak a a & Co., J. H., Brooklyn, 


aX. 


Clutches, Friction 
Caldwell, Son & Co., H. W., Chi- 


cago, 3 
Cowanesque Valley Iron Wks., 


Cowanesque, Pa. 


Eastern Machinery Co., New Ha- 
ven, Conn. 
Evans Friction Cone Co., Newton 


Centre, Mass. 





Clatches, Friction—Cont. 


Johnson Mach. Co., Carlyle, Hart- 
ford, Conn. 

Link-Belt Co., Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 
Conn 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 


Clatches, Magnetic 

Electric Controller & Supply Co., 
Cleveland, O. 

Coal Handling Machinery 

Link-Belt Co., Philadelphia, Pa. 


Coils 

Standard Welding Co., Cleveland, 
Ohio. 

Collets and Attachments, 
Spring 


Adjustable Collet Co., Cleveland, 
Ohio. 


Compound, Core 
Obermayer Co., S., Cincinnati, O. 


Compound, Pipe Joint 


Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 


Compressors, Air 


Blaisdell Machinery Co., Brad- 
ford, Pa. 

Blanchard Mach. Co., Cambridge, 
Mass. 


Bury Compressor Co., Erie, Da. 

Chicago Pneumatic Tool Co., Chi- 
cago, . 

Clayton Air Compressor Works, 
New York. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 

General Pneumatic Tool Co., Mon- 
tour Falls, Y. 

Ingersoll-Rand Co., New York. 

Sampson & Co., Geo. H., Boston, 
Mass. 

Spacke Machine Co., F. W., In- 
dianapolis, Ind. 


Compressors, Gas 

Blaisdell Machinery Co., Brad- 
ford, Pa. 

Conduit, Interior 

Sprague Electric Co., New York. 

Cones, Friction 

Evans Friction Cone Co., New- 
ton Centre, Mass. 


Connecting Rods and Straps 


Bethlehem Steel Co., So. Beth 
lehem, Pa. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., Eddystone, Pa. 


Contract Work 
Blanchard Mach. Co., 
Mass. 
Cell Drier Machine Co., 
ass. 
Ingle Machine Co., 


Cambridge, 
Taunton, 
Rochester, 


Manville Bros. Co., Waterbury, 
Conn. 

Merritt, Jos., Hartford, Conn. 

Turner Mach. Co., Danbury, Ct. 

Controllers and Starters, 
Electric Motor 

Case Mfg. Co., Columbus, O 

Crocker - Wheeler Co., Ampere, 
N 


N. J. 

Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Conveyors, Automatic 
Link-Belt Co., Philadelphia, Pa. 


Coping Machines 


Long & Allistatter Co., 
Ohio. 
Niles-Bement-Pond Co., New York 


Hamilton, 


Corunduam 
See Grinding Wheels. 


Cotters 

Adjustable Collet Co., 
Ohio. 

Cleveland Twist Drill Co., 
land, Ohio. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Standard Tool Co., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Cleveland, 


Cleve 





Counterbores 

Cleveland Twist Drill Co., Cleve- 
land, Ohio. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 


Counters, Machinery 
Veeder Mfg. Co., Hartford, Ct. 


Countershafts 


Almond Mfg. Co., T. R., Brook 
lyn, N. Y. 

Builders Iron Foundry, Provi 
dence, R. 1. 


Coates Clipper Mfg. Co., Worces 
ter, Mass. 

Evans Friction Cone Co., 
Centre, Mass. 

LeBlond Mach. Tool Co., R. K.., 
Cincinnati, O 


Newton 


Mossberg Wrench Co., Central 
Falls, R. I. 

Norton Grinding Co., Worcester, 
Mass. 

Smith Countershaft Co., Boston, 
Mass. 


Countershafts, Friction 
Evans Friction Cone Co., Newton 
Centre, Mass. 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Countershafts, Speed 
Changing 

Evans Friction Cone Co., Newton 


Centre, Mass. 


Gisholt Mach. Co., Madison, Wis. 


Counting and Printing 
Wheels 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 


Couplers, Hose 
Ingersoll-Rand Co., New York 


Couplings, Shaft 


Almond Mfg. Co., T. R., 
—-, Be we 

Caldwell & Son Co., 
cago, Ill. 

Davis Machine Co. W. P., 
Rochester, N. Y 

Link-Belt Co., P hiladelphia, Pa. 

Nicholson & Co.. W. H., Wilkes 
Barre, Pa. 

Niles-Bement-Pond Co., New York 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sellers & Co., Inc., Wm., Phila 
delphia, Pa 

Standard Gauge Steel Co., 
Falls, Pa 


Brook- 
H. W., Chi 


Beaver 


Cranes 

Brown Hoisting Mach. Co., Cleve 
land, O 

Case Mfg. Co., Columbus, O. 

Chicago Pneumatic Tool Co., Chi 


cago. Ill 

Cleveland Crane & Car Co., Wick 
life, O 

Crescent Forgings Co... Oakmont. 
Ia 


Curtis & Co. Mfg. Co., St. Louis 
Mo 

General Pneumatic Tool Co., Mon 
tour Falls, i. 

Manning, Maxwell & Moore, Inc., 
New York 

Maris Bros., TPhiladelphia, Pa 

Moore Co., Franklin, Winsted, Ct. 

Nicholls, Wm. S.. New York. 

Niles-Bement-Pond Co., New York. 

Northern Engineering Works, De 
troit, Mich 

Obermayer Co., S., Cincinnati, O. 

Pawling & Harnischfes ger, Mil 
waukee, Wis 

Sellers & Co., Inc., Wm., Phila 
delphia, Pa 

Vandyck Churchill Co.. New York 

Yale & Towne Mfg. Co. New York 

Crank Pin 
chines 

Niles-Bement-Pond Co., New York. 


Underwood & Co., H. B., Phila 
delphia, Pa. 


Turning Wa- 


Crank Shafts 


Bethlehem Steel Co., So. Bethle- 
hem, Pa 

Standard Connecting Rod (Co., 
Beaver Falls, Pa 

Tindel-Morris Co., Eddystone, Pa. 


Cracibles 


Dixon Crucible Co., Joseph, Jer- 
sey City, N. J 


Obermayer Co., S., Cincinnati, O. 
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Crushers 
Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. é 4 
Niles-Bement-Pond Co., New York. 
Link-Belt Co., Philadelphia, Pa. 
Cupolas, and Ladles, Foun- 
dry 
Obermayer Co., S., Cincinnati, O. 
Paxson Co., J. W., Vhila., Pa. 
Stevens, F. B., Detroit, Mich. 


Cups and Covers, Oil 


Bay State Stamping Works, Wor- 
cester, Mass. 


Besly & Co., Chas. H., Chicago, 
Ill. 

Lunkenheimer Co, Cincinnati, O. 

Winkley Co., Detroit, Mich. 

Cups, Grease 

Lunkenheimer Co., Cincinnati, O. 

Cutters, Milling 

Adams Co., ~/: ue, Iowa. 


Becker-Brainard Milling Machine 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Hardinge Bros. ,Chicago, III. 

Harrison & Knight Mfg. Co., New- 
ark, N. J. 

Ingersoll Milling Mach. Co., Rock- 
ford, 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Nash Company, Geo., New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Works, Jno. M., Glouces- 
ter City, N. J. 

Standard Tool Co. Cleveland, O. 

Union Twist Drill Co., Athol, 
Mass. 

Ward & Son, Edgar T., Boston, 
Mass. 

Whitney Mfg. Co., Hartford, Ct. 

Cuatting-off Machines 

Armstrong Bros. Tool Co., Chi- 
cago, , 

Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Davis Machine Co., W. P., 
Rochester, N. Y. 

Hurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Manning, Maxwell & Moore, Inc., 
New York. 

Newton Mach. Tool Wks., Phila- 
delphia, Pa. 

Pratt & Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 


York. 


Schmitz, August, Dusseldorf, Ger- 
many. 

Tindel-Morris Co., Eddystone, Pa. 

Vandyck Churchill Co., New York. 

Cutting-off Tools 

Armstrong Bros. Tool Co., Chi- 
eago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Fitchburg Machine Works, Fitch- 
burg, Mass. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn. 

Western Tool & Mfg. Co., Spring- 
field, O. - ein 

Diamond Tools 

American Emery Wheel Co., 
Providence, R. I. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Dickinson, Thos. L., New York. 


Safety 
field, 


Emery Wheel Co., 
Oo. 


Spring- 


Dies, Sheet Metal 


American Tube & Stamping Co., 
Bridgeport, Conn. 

Bliss Co., E. W., Brooklyn, N. Y. 

Consolidated Press and Tool Co., 
Hastings, Mich. 

wesvecnte Mach. Co., Bridgeton, 

Globe’ Machine & Stamping Co., 
Cleveland, O. 

Manville Bros. 
Conn. 


Co., Waterbury, 


Dies, Sub-Press 
sm - Chace Mfg. Co., 


Newark, 


Dies, Sub-Press—Continued. 


Waltham Machine Works, Wal- 
tham, Mass. 


Dies, Threading, Opening 
Errington, F. A., New York. 
Foote-Burt Co., Cleveland, O. 
Geometric Tool Co., New Haven, 
Conn. 
Jones & Lamson Machine Co., 


Springfield, Vt 
Pratt & Whitney Co., Hartford, 
Conn. 


Dowel Pins 
Winkley Co., 


Drawing Boards and Tables 


Hartford, Conn. 


Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Artisans Guild, Benton Harbor, 
Mich. 

Keuffel & Esser Co., New York. 

Kolesch & Co., New York. 

Drawing Materials 

Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Keuffel & Esser Co., New York. 

Kolesch & Co., New York. 

a Supply Co., Scranton, 
a. 


Drafting Machines 


Universal Drafting Mach. 
Cleveland, O. 


Co., 


Drilling Machines, Bench 


American Watch Tool Co., Wai- 
tham, Mass. 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Boynton & Plummer, 
Mass. 
Ingersoll-Rand Co., 
Patterson, Gottfried 
Ltd., New York. 
Pratt & Whitney Co., 
Conn. 
Prentice Bros. Co., 
Mass. 

Rockford Drilling 
Rockford, Ill. 
Slate Machine Co., 

ford, Conn. 
aten & Chace Mfg. 


U. S. Electrical 
cinnati, O. 


Worcester, 


New York. 
& Hunter, 


Hartford, 
Worcester, 
Co., 
Hart- 


Mach. 
Dwight, 
Co., Newark, 


Tool Co., Cin- 


Drilling Machines, Boiler 
American Tool Works Co., Cin., O. 


Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Boynton & Plummer, Worcester, 
Mass. 


Foote-Burt Co., The, Cleveland, O. 

Ingersoll-Rand Co.. New York. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 


Drilling Machines, Electric 


Chicago Pneumatic Tool Co., Chi- 
cago, , 

Clark, Jr., Elec. Co., Inec., Jas., 
Louisville, Ky. 

Drilling Machines, Multiple 
Spindle 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Baush Mach. Tool Co., Spring- 
field, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Flather Planer Co., Mark, 
Nashua, N. H. 

Foote-Burt Co., The, Cleveland, 
Ohio. 

Fosdick Mach. Tool Co., Cin., O. 

Hardinge Bros., Chicago, III. 

Hinereneeen. Son & Co., Edwin, 
Philadelphia, Pa 

Henry & Wright Mfg. Co., Hart- 
ford, Conn 


Manning, Maxwell & Moore, Inc., 


Drilling Machines, Multiple 
Spindle—Continued. 


Slate Machine Co., Dwight, Hart- 
ford, Conn. 
Taylor & Fenn Co., Hartford, Ct. 


Drilling Machines, Port- 


able 


Cincinnati Elec. Tool Co., Cin., O. 
Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 
Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Gem Mfg. Co., Pittsburg, Pa. 
Hisey-Wolf Mach. Co., Cin., O 
Ingersoll-Rand Co., New York. 
Niles-Bement-Pond Co., New York. 
U. S. Electrical Tool Co., Cincin- 
nati, 


Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 


Baush Mach. Tool Co., Spring- 
field, Mass 

Bickford Drill & Tool Co., Cin- 
cinnati, 


Dreses Mach. Tool Co., Cin., O. 
i | Machine Works, Fiteh- 
burg, Mass. 
Foote-Burt Co., Cleveland, O. 
Fosdick Mach. Tool Co., Cin., O. 
Gang Co., Wm. E., Cincinnati, O. 
Harrington, Son & Co., Edwin, 

Philadelphia, Pa. 
mae, = Maxwell & Moore, Inc., 
Ne or 
Marshall & Teshent Machry. Co., 
Chicago, Ill. 
McCabe, J. J., New York. 
Morris Foundry Co., Jno. B., Cin- 
cinnati, O. 
Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 


Prentice Bros. Co., Worcester, 
Mass. “ 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 


Vandyck Churchill Co., New York. 


Wormer Mchy. Co., C. C., De- 
troit, Mich. 
Drilling Machines, Turret 


Niles-Bement-Pond Co., New York. 


Upright 
Cin., O. 


Drilling Machines, 


American Tool Wks. Co., 
Baker Bros., Toledo, O. 
Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 
Boynton & Plummer, Worcester, 


Mass. 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Clark, Jr., Elec. Co., Inc., Jas., 
Louisville, Ky. 

Davis Machine Co., Ww. Ps 
Rochester, N. Y. 

Fosdick Mach. Tool Co., Cin., O. 

Foote-Burt Co., Cleveland, O. 


Newark, N. J. 
Co., Edwin, 


Gould & Eberhardt, 
Harrington, Son & 
Philadelphia, Pa. 
Henry & Wright Mfg. 
ford, Conn. 
Hoefer Mfg. 


Co., Hart- 


Co., Freeport, Il. 


Kern Machine Tool Co., Cincin- 
nati, O. 
Knight Machry. Co., W. B., St. 


Louis, Mo. 
Manning, Maxwell & Moore, Inc., 





New Yor 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J., New York. 

ewrtan Mach. Tool Works, Inc., 
Philadelphia, Pa. 

Niles-Bement-Pond Co., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

ee Tool & Supply Co., New 
ork. 

Rockford Drillin Mach. iis 
Rockford, Ill. . “ 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 











Upright 


Drilling Machines, 
—Continued. 


Whitney Mfg. Co., Hartford, Ct. 
Wile Russell Mfg. Co., Green- 
field, Mass. 


Wormer Mebry. Co., C. C., De- 


troit, Mich. 
Drills, Center 


Cleveland Twist Drill Co., Cleve- 


land, O. 
Morse Twist Drill & oases Co., 


New Bedford, Mas 


Pratt & Whitney Co., Hartford, 
Conn 

Slocomb Co. 3. T.. Prev. B. 1 

Standard Tool Co., * Cleveland, oO. 

Drills, Hand 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 


Coates Clipper Mte. Co., Worces- 
ter, Mass. 
no -Wolf Mach. Co., Cincin., O. 
pone. Rand Co., New York. 
es-Bement-Pond Co., New York. 
U. §S. Blectrical Tool Co., Cin- 
cinnati, 
Drills, Pneumatic 
Chicago Pneumatic Tool Co., Chi- 
eago, Ill. 
Clayton -Air Compressor Works, 
New York. 


Drills, Rail 

Foote-Burt Co., Cleveland, O. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

he ag Tool & Supply Co., New 


Yo 
seondare Tool Co., Cleveland, O. 


Drills, Ratchet 


Armstrong Bros. 
eago, Ill. 

Billings & Spencer Co., Hartford, 
Conn. 

Clark, Jr., mee. Co., Inc., James, 

Louisville, 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Hisey-Wolf Mach. Co., Cin., 0. 

Parker Co., Chas., Meriden, Conn. 


Tool Co., Chi- 


Pratt & Whitney Co., Hartford, 
Conn 

Rogers Ww orks, John M., Glouces- 
ter City, N. J. : 

Standard Tool Co., Cleveland, O. 

Drills, Rock 

Ingersoll-Rand Co., New York. 

Northern Electrical Mfg. Co., 
Madison, Wis. 

Drill Speeder 

Graham Mfg. Co., Providence, 
a oe 


Drying Apparatus 


Sturtevant Co., B. F., Hyde Park, 
Mass. 

Dynamos 

Burke Electric Co., Erie, Pa. 

Cc & C Electric Co., New York. 

Crocker - Wheeler Co., Ampere, 
. J 


Eck Dynamo & Motor Co., Belle- 
ville, N. J. 
General Electric Co., New York. 


Jantz & Leist Elec. Co., Cin., O. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Roth Bros. & Co., Chicago, III. 

Sprague Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Electric Co., Cincin., O. 


Western Electric Co., ‘Chicago, Ill. 
Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Electrical Supplies 


Clark, Jr., Elec. Co., Inc., James, 
Louisville, 


Crocker - Wheeler Co., Ampere, 


Electric Controller & Supply Co., 
Cleveland, O. 

General Electric Co., New York. 

Jantz & Leist Elec. Co., Cin., O. 

Northern Elec. Mfg. Co., Madi- 
son, Wis 

Roth Bros. & Co., Chicago, III. 

Sprague Elec. Co., New York. 

Triumph Electric Co., Cincin., O. 

“ae Elec. Mfg. Co., St. Louis, 


Chicago, 





New York. 

Marshall & Huschart Machry. Co., 
Chicago, Ill 

McCabe, J. J., New York. 

Mechanics Machine Co., Rock- 
ford, Ill. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

New Haven Mfg. Co., New Haven, 
Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Prentice Bros. Co., Worcester, 
Mass. 

Prentiss Tool & Supply Co., New 
York. 

Rockford Drilling Mach. Co., 
Rockford, III. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Sibley Machine Tool Co., South 
Bend, Ind. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

-" , Chace Mfg. Co., Newark, 

Taylor & Fenn Co., Hartford, 
onn. 

Vandyck Churchill Co., New York. 





hot ae Electric Co., 
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Machine Department ——— 
in our 
Chain Department New 
Factory 
Miscellaneous Department and 





Ready to Show Results 


Prompt Delivery and Constant Improvement in Quality 


In our effort to possess the Finest Chain Plant in existence 
and to maintain the highest degree of Accuracy, Efficiency 
and Finish we are going to the very limit: 


We will now make all sizes of Roller and Bushing Chains 
for which there is a reasonable demand. 





*“‘WHITNEY” MACHINE KEYS and KEY-SEAT CUTTERS 
(For the Woodruff Patent System of Keying) 









We carry 95 regular Sizes of keys and cutters in stock: for 
immediate delivery. 


























Bushing Chains are like Roller Chains—Without Rolls H ar t f or d . C onn, 
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Electrical Supplies—Cont. 


Weston’ Elec. 
Newark, N. 


Westinghouse Elec. 
Pittsburg, Pa. 


Electrically 


and Machinery 
American Tool Wks. 
Bridgeport Safety 
Co., Bridgeport, 
Cincinnati Electrical 
Cincinnati, O. 
Clark, Jr., Elec. 
Louisville, Ky. 
Crescent Forgings Co., 


Pa 


Elec tric Controller 


Cleveland, O. 


Hisey-Wolf Mach. 
Manning, Maxwell & ‘Messe. 


New York 
Roth Bros. & 


U. S. Electrical T 


nati, O. 


Western Electric 
Ill 


Klevators 


Albro-Clem Elevator 


delphia, Pa. 


Harrington, Son 


Philadelphia, 
Link-Belt Co., 


Morse, W illiams & Co., 
Emery Wheels 

See Grinding Wheels. 
Emery Wheel 
American a id Wheel Co., 


dence, R. 


Bay State Stamping 


ter, Mass. 


Desmond-Stephen 


bana, O. 


Diamond Saw & Stamping Works, 
Y 


tuffalo, N. 


lbickinson, Thos 
Safety Emery Wheel 


field, O 


Standard Tool Co., 


Vitrified Wheel 
Mass 


Wrigley Co., Thos., 
Enelosures, Tool-room 
Hart & Cooley C 


Conn 
Merritt & Co., 


Engineering Appliances 
Crosby Steam Gage 


Boston, I: 


NSS 


Lunkenheime r Co., 


Engineers, Mechanical 


Electrical 


Crocker - Wheeler 
N. J 


Mer ritt, Jos., Hartford, 
Seaver, John W., 


Engines, Gas 

Automatic Mach 
Conn 

Backus Water 
ark, N. J 


Blaisdell Machinery 


Grant Mfg. & Mach 


port, Conn 


Olds Gas VDower 


Mich. 
Struthers-Wells 


Iingines, Motor 
Franklin Mfg. Co., 
\ 


cuse, N, 


Olds Gas Power 


Mich 


Ridgway Dynamo 


Ridgway, Pa. 


Engines, Steam 


Struthers-Wells 


Sturtevant Co., B. I 


Mass 


Kngraving Machinery 
Gorton Mach. Co., 


is 


Exhaust Heads 
Sturtevant Co., B 


lass 


Exhibition, Machinery 
Philadelphia Bourse, 


Expanders, Tube 


Nicholson & Ce 
Barre, Va. 


Eyelet Machinery 


Manville Bros 
Conn 


Factory Equipment 
Lyon Metallic Mfg. Co., Aurora, 
Ill. 


Mfg. Equipment & Eng. Co., Bos- 
ton, Mass. 


Fans, Electric 

Crocker - Wheeler Co., Ampere, 
N. J. 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 

Sprague Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Western Electric Co., Chicago, Ill. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Fans, Exhaust 
Crocker - Wheeler Co., Ampere, 


MN. a 
General Electric Co., Phila., Pa. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 
Files and Rasps 
American Swiss File & Tool Co., 
New York 
Barnett Co., G. & H., Phila., Pa. 
Carver File Co., Philadelphia, Pa. 
Hammacher, Schlemmer & Co., 
New York 
Nicholson File Co., Prov., R. I. 
Reichhelm & Co., E. P., New 
York. 
Filler, Iron 
Clark Cast Steel Cement Co., 
Shelton, Conn. 
Felton, Sibley & Co., Phila., Pa. 


Filing Machines 


Cochrane-Bly Co., Rochester, 
es 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Gem Mfg. Co., Pittsburg, Pa. 

Forges 

soynton & Plummer, Worcester, 
Mass. 

Bradley & Son, C. C., Syracuse, 
N. Y 

Surke Machy. Co., Cleveland, O. 

Ingersoll-Rand Co., New York. 

Miner & Peck Mfg. Co., New Ha- 
ven, Conn. 

National Machinery Co., Tiffin, O. 

Prentiss Tool & Supply Co., New 
York. 

Sturtevant Co., B. F., Hyde Dark, 
Mass. 

Forgings, Drop 

Bethlehem Steel Co., So Beth- 
lehem, Pa 

Billings & Spencer Co, Hartford, 
‘ mn 

illard Auto. Wrench Co., Provi 
dence, R. I 


Crescent Forgings Co., Oakmont. 
Pa. 

‘) Ix Tool Holder Co., Shelton. 
Conn. 


Williams & Co.. J. H.. Brooklyn, 
Y. 


Forgings, Hydraulic 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Forgings, Steel 

tethlehem Steel Co., So seth- 
lehem, Pa 

Cammel, Laird & Co., New York. 

Crescent Forgings Co., Oakmont, 


Tindel-Morris Co., Eddystone, Pa. 
Witteman & Co., A. P., Philadel- 
phia, Va 


Foundry Furnishings 


Adams Co., Dubuque, Iowa. 
Goldschmidt Thermit Co., New 
York 

Ingersoll-Rand Co., New York. 
Obermayer Co., S., Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 
Stevens, F. B., Detroit, Mich. 
Sturtevant Co., B. F., Hyde Park, 
Mass. , 


Furnnces, Annealing and 
Tempering 


American Gas Furnace Co., New 
“ork 

Chicago Flexible Shaft Co, Chi- 
eago. Il 

Nash Company. Geo.. New York.| G@@®F Testing Machinery 





Tate, Jones & Co., Pittsburg, Pa. 


Gisholt Mach. Co., Madison, Wis 


Furnaces, Annealing and 
Tempering —Continued. 


Westmacott Gas Furnace Co., 


Providence, R. I. 
Witteman & Co., A. P., Phila., Pa. 


Furnaces, Enameling 


American Gas Furnace Co., New 
York. 


Furnaces, Gas 
- Gas Furnace Co., New 


colens Flexible Shaft Co., Chi- 
cago, Ill. 

Nash Company, Geo., New York. 

Obermayer Co., S., Cincinnati, O. 

Westmacott Gas Furnace Co., 
Providence, R. I. 


Furnaces, Melting 


American Gas Furnace Co., New 
York. 
Nash Company, Geo., New York. 
Westmacott Gas Furnace Co., 
Providence, R. I. 


Furnaces, Oil 
Tate, Jones & Co., Pittsburg, Pa. 
Furniture, Machine Shop 


Hart & Cooley Co., New Britain, 
Conn. 

Lyon Metallic Mfg. Co., Aurora, 
Ill. 


Manufacturing Equip. & Engi- 
neering Co., Boston, Mass. 
Merritt & Co., Philadelphia, Pa. 
New Britain Mach. Co., New Brit- 
ain, Conn. 


Gages, Recording 
Bristol Co., Waterbury, Conn. 
Gages, Standard 


Ames & Co., B. C.. Waltham, 
Mass. 

Athol Machine Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, I. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Groénkvist Drill Chuck Co., Jer- 
sey City, N. 

Henry & Wright. Mfg. Co., Hart- 
ford, Conn. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Rogers Wks., Jno. M., Gloucester 
City, N. Zz. 

Slocomb Co., 4. ZF, Prev. B. I. 

Starrett Co., L. 8., Athol, Mass. 

Wyke & Co., J., East Boston, 
Mass. 


Gages, Steam 


Bristol Co., Waterbury, Conn. 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 

American Watch Tool Co., Wal- 
tham, Mass. 

Becker-Brainard Milling Machine 

Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin 

cinnati, O. 

Bilgram, Hugo, Philadelphia, Pa. 

Brown & Sharpe Mfg. Co., Provi- 

dence, R. I. 

Clough, R. M., Tolland, Conn. 
Eberhardt Bros. Mach. Co., New- 
ark, : 9 
Fellows Ge: ar Shaper Co., Spring- 

field, Vt. 
Foote Bros. Gear & Machine Co., 
Chicago, 5 
Gleason Works, Rochester, N. Y. 
Gould & Eberhardt. Newark. N. J. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Manning, Maxwell & Moore, Inc., 
New York. 
Morse, Williams & Co., Phila., Pa. 
Newton Machine Tool’ Wks., Inc., 
Philadelphia, Pa. 
Niles-Bement-Pond (Co., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 
Prentiss Tool & Supply Co., New 
York. 
Slate Machine Co., Dwight, Hart- 
ford, Conn. 
Sloan & Chace Mfg. Co., Newark, 


Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 

Walcott & Wood Mach. Tool Co 
Jackson, Mich. 

Whiton Machine Co., D. E., New 
London, Conn. 


’ 











Gears, Cut 


Bilgram, Hugo, Philadelphia, Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Brown & | Mfg. Co., Provi- 
dence, R 


Caldwell & gon Co., H. W., Chi- 


cago, 


Ill. 
Chicago Raw Hide Mfg. Co., Chi- 


cago, Ill 


Davis, Rodney, Philadelphia, Pa. 
Earle Gear & Machine Co., Phila- 


delphia, Pa. 


Eberhardt Bros. Mach. Co., New- 


ark, N. J. 


Fawcus Mach. Co., Pittsburg, Pa. 
Fellows Gear Shaper Co., Spring- 


field, Vt. 


Foote Bros Gear & Machine Co., 


Chicago, Ill. 


Gleason Works, Rochester, N. Y. 


Gould & Eberhardt, Newark, N. J. 


Grant Gear Wks., Boston, Mass. 
Hardinge Bros., Chicago, Ill. 
Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 


Horsburgh & Scott Co., The, 


Cleveland, Ohio. 


Lea Equipment Co., New York. 
Morse, Williams & Co., Phila., Pa. 
Mutual Machine Co., Hartford, 


Conn. 


New Process Rawhide Co., Syra- 
Y 


cuse, N. 


Nuttall Co., R. D., Pittsburg, Pa. 
Patterson, 


Gottfried & Hunter, 
Ltd., New York. 


Philadelphia Gear Works, Phila- 


delphia, Pa. 


Sawyer Gear Wks., Cleveland, O. 
Spacke Mach. Co., F. W., Indian- 


apolis, Ind. 


Taylor-Wilson Mfg. Co., McKees 


Rocks, Pa. 


Van Dorn & Dutton, Cleveland, O. 
Walcott & Wood Mach. Tool Co., 


Jackson, Mich. 


Waterbury Gear Co., Waterbury, 


Conn. 


Gears, Molded 
Caldwell & Son Co., H. W., Chi 


eago, Ill 


Farrel Fadry. & Mach. Co., An 


sonia, Conn. 


Franklin ms Co., H. H., Syra- 


cuse, N, 


Horsburgh p Scott Co., Cleveland, 


Ohio. 


Philadelphia Gear Works, Phila 


delphia, Pa. 


Taylor-Wilson Mfg. Co., McKees 


Rocks, Pa. 


Gears, Rawhide 
Boston Gear Works, Norfolk 


Downs, Mass. 


Chicago Raw Hide Mfg. Co., Chi 


cago, 


Earle Gear & Mach. Co., Phila 


delphia, Pa. 


Faweus Mach. Co., Pittsburg, Pa 
Gould & Eberhardt, Newark, N. J 
Grant Gear Works, Boston, Mass 
Horsburgh & Scott Co., Cleve 


land, O. 


New Process Rawhide Co., Syra 
Y 


cuse, N. 


Nuttall Co., R. D., Pittsburg, Pa. 
Philadelphia Gear Works, Dhila- 


delphia, Pa. 


Sawyer Gear Works, Cleveland, O 
Gears, Worm 


Albro-Clem Elevator Co., Phila- 


delphia, Pa. 


Boston Gear Works, Norfolk 


Downs, Mass. 


Eberhardt Bros. Mach. Co., New- 


ark, N. 


Faweus Mach Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, N. J. 
Horsburgh & Seott Co., Cleveland, 


Ohio. 


Morse, Williams & Co., Phila., Pa. 
Nuttall Co., R. D., Pittsburg, Pa. 
Philadelphia Gear Works, Phila- 


delphia, Pa. 


Taylor-Wilson Mfg. Co., McKees 


Roeks, Pa. 


Van Dorn & Dutton, Cleveland, O. 


Generating Sets 


Burke Electric Co., Erie, Pa. 
Crocker - Wheeler Co., Ampere, 
J 


N. 


General Electric Co., New York. 
Northern Electric Mfg. Co., Madi- 


son, Wis. 


Ridgway Dynamo & Engine Co., 


Ridgway, Pa. 


Sprague Electric Co., New York. 
Sturtevant Co., B. F., Hyde Park, 


Mass. 


Triumph Elec. Co., Cincinnati, O. 
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FASTER WORK, 
LARGER PRODUCTION 


Both are insured by the use of our improved multiple 
spindle drills which embody every feature of value 
known to experts. They are made 
in sizes for light, medium or 
* heavy work. 


Made With 2 to 6 Spindles 


They are great time savers in any shop where 
large amounts of drilling must be done accurately 
and fast. 

Real drilling economy is found in our machines. 


SEND FOR CATALOG A. 


Rockford Drilling Machine Co., 


Succe:sor to B. F. BARNES CO. 
Rockford, Illinois. 


European Address: 149 Queen Victoria St, London, E. C, 























The One-Lock Adjustable Reamer. 











The Keynote of Simplicity. 
Besides the blades there are only three partr, shell, cam-bolt and lock-nut. 
All parts interchangeable. 


All the virtues of a solid reamer and every set of blades lasts 10 times as long. 


Ask for catalog AA. Write today, 


WM. J. SMITH COMPANY. 


NEW HAVEN, CONNECTICUT, U.S. A. 
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Generators, Gas 
American Gas Furnace Co., New 
York. 


Gibs 
Standard Gauge Steel Co., Beaver 
Falls, Pa. 


Graphite 
Dixon Crucible Co., 


City, N. 
Obermayer Co., S., Cincinnati, O. 


Jos., Jersey 


Grinders, Knife 


American Wood Working Mchy. 
Co., Rochester, N. Y. 


Bridgeport Safety Emery Wheel 
Ce.. Bridgeport, Conn. 

Safety Emery Wheel Co., Spring- 
field, 

Grinders, Center 


Muncey, Pa. 


Alert Mfg. Co., ; 
Tool Co., 


Cincinnati Electrical 
Cincinnati, O. 


Coates Clipper Mfg. Co., Worces- 


ter, Mass. 
Clark, Jr.. Elec. Co., Inc., James, 
Louisville, Ky 
Gem Mfg. Co., Pittsburg, Pa. 
Heald Mach. Co., Worcester, 
Mass. 
Hisey-Wolf Mach. Co., Cin., O. 
Mueller Machine Tool Co., Cin- 


cinnati, O. 
Niles-Bement-Pond Co., New York. 
U. S. Electrical Tool Co., Cin., O. 
Grinders, Cutter 
Bath Grinder Co., Inc., 

Mass. 
Becker-Brainard Milling 

Co., Hyde aPrk, Mass. 
Brown & Sharpe Mfg. Co., 

dence, R. I. 

Cincinnati Milling 
Cincinnati, O. 
Clark, Jr.. Elec. Co., 

Louisville, Ky 
Crocker Wheeler Co., 


Fitchburg 
Mach. 
Provi 
Machine Co., 


Inc., Jas., 


Ampere, 


Garvin Machine Co.. New York. 
Gould & Eberhardt. Newark, N. J. 
Heald Mach. Co., Worcester, Mass. 
Hisey-Wolf Mach. Co.. Cincin., O. 
Ingersoll Milling Mach. Co., 
Rockford. Il. 
Manning. Maxwell & 
New York. 
Niles-Bement-Pond Co., 


Moore, Inc., 


New York. 


— Grinding Co., Worcester, 
Mas 

Pratt % Whitney Co., Hartford, 
Conn. 

Prentiss Tool & Supply Co., New 
York. 

Rivett Dock Co.. Boston, Mass. 

U. S. Electrical Tool Co., Cincin- 
nati, Ohio. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Cylindrical 

Bath Grinder Co., Inc., Fitchburg, 
Mass 

Brown & Sharpe Mfg. Co., Provi- 


dence, R 


Heald Mach. Co., Worcester, Mass. 


Landis Tool Co., Waynesboro, Pa. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Norton Grinding Co., Worcester, 
Mass 


Grinders, Disk 

Bath Grinder Co., Inc., Fitchburg, 
Mass 

Besly & Co., 
Til 


Chas. H., Chicago, 


Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn 
Diamond Machine Co., 

dence, R. 
Gardner Machine Co., Beloit, Wis. 
Heald Mach. Co.. Worcester.-Mass. 
Safetv Emery Wheel Co., Spring 
field, O 
Taylor & Fenn Co., 


Provl- 


Hartford, Ct. 


Grinders, Drill 


Ileald Mach. Co., Worcester, Mass. 
Manning. Maxwell & Moore, Inc., 
New York 
Morse Twist Drill 
New Bedford. Mass. 
Niles-Bement-Pond Co., 
Sellers & Co., Ine., Wm., 
delphia, Pa. 
Standard Tool Co., 
Uv. S. Electrical Tool Co., 
nati, Ohio 


New York. 
Phila- 


Cincin 


& Mach. Co., 


Cleveland, O. 





Grinders, Drill —OContinued. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Internal 

Bath Grinder Co., Inc., Fitchburg, 


Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Greenfield Mach. Co., Greenfield, 
Mass. 


Heald Mach. Co., Worcester, Mass. 

Landis Tool Co., Waynesboro, Pa. 

Rivett Lathe Mfg. Co., Boston, 
Mass. 

U. 8S. Electrical Tool Co., Cincin- 
nati, 


Grinders, Portable 


Cincinnati Electrical 
Cincinnati, O. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 


Tool Co., 


Coates Clipper Mfg. Co., Worces- 
ter, Mass. ; 
Hisey-Wolf Mach, Co., Cincin., O. 


U. S. Electrical Tool Co., Cin., O. 


Grinders, Saw 
Tindel-Morris Co., Eddystone, Pa. 


Grinders, Tool 


Armstrong Bros. Tool Co., Chi- 
cago, l. 

marnes Co., W. F. & John, Rock- 
ford, Ill. 

Bath Grinder Co., Inc., Fitchburg, 
Mass. 

Blount Co., J. G., Everett, Mass. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Brown & Sharpe Mfg. Co, Provi- 
dence, R I. 

Cincinnati Electrical Tool Co., 
Cincinnati, O. 

Clark, Jr., Elec. Co., Inc., James, 
Louisville, Ky. 

Diamond Machine Co., Provi- 
dence, R. I. 

Gisholt Mach. Co., Madison, Wis. 

Gould & Eberhardt, Newark, N. J. 


Grant Mfg. & Mach. Co., Bridge- 
port, Conn. 

Harrington, Son & Co., 
Philadelphia, Pa. 

Heald Mch. Co., 
Mass. 

Hisey-Wolf Mach. Co., Cincin., O. 

Landis Tool Co., Waynesboro, Pa. 

Manning, Maxwell & Moore, Inc., 
New York. 


Edwin, 


Worcester, 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Mummert, Wolf & Dixon Co., 


Hanover, Pa. 
Niles-Bement-Pond Co 
Norton Grinding Co., 


.. New York. 
Worcester, 


Mass. 
Rivett Lathe Mfg. Co., Boston, 
Mass. 
Rockford Drilling Mach. Co., 


Rockford, Ill. 

Safety Emery Wheel Co., 
field, O. 
Sellers & Co., 
delphia, Pa. 
Standard Tool Co., Cleveland, O. 
U. 8S. Electrical Tool Co., Cin., O. 
Vandyck Churchill Co., New York. 
Vitrified Wheel Co., Westfield, 


Mass. 
Whitney Mfg. Co., Hartford, Ct. 
Wilmarth Morman Co., Grand 
Mich. 


Rapids, 


Spring- 


Inc., #Vm., Phila- 


Grinding or Polishing Ma- 
chinery 


Abrasive Material Co., Philadel- 
phia, Pa. 
American Emery Wheel Co., 


Providence, R. 
Barnes Co., W. F. 
ford, Ill. 
Bath Grinder Co., 


‘& John, Rock- 


Inc., Fitchburg, 


Besly & Co., Chas. H., Chicago, 
Blount Ca., J. Gis 
Bridgeport Safety Emery 
Co., Bridgeport. Conn. 
Brown & Sharpe Mfg. Co., 
dence, R. I. 
Suilders 
dence, R. 
Burke Machy. Co., 
Chicago Machine 
cago, ° 
Cincinnati Electrical Tool 
Cincinnati, O. 
Clark, Jr., Elec. Co., 
Louisville, Ky. 
Coates Clipper Mfg. Co., 
ter, Mass. 
Crocker - Wheeler Co., 
N. J 


Everett, Mass. 


Wheel 
Provi- 
Iron 


Foundry, Provi- 


Cleveland, O. 
Tool Co., Chi- 


Inc., 
Worces- 
Ampere, 


Diamond 
dence, R. 


Machine Co., Provi- 
I. 





Grinding or Polishing Ma- 
chinery —Oontinued. 

Gardner Mach. Co., Beloit, Mich. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Heald Mach. Co., Worcester, Mass. 

Hisey-Wolf Mach. Co., Cincin., oO. 

Landis Tool Co., W aynesboro, Pa. 

Meseng, = Maxwell & Moore, Inc., 
New Yor 

Marshall & , Machry. Co., 
Chicago, Il. 

Monarch Emery & Cor. Wheel 
Co., Camden, N. 

Newton Mach. ‘Tool W orks, Phila- 
delphia, Pa. 

Niles-Bement-Pond Co., New York. 


Northern Electrical Mfg.~- Co., 
Madison, Wis. 
Norton Grinding Co., Worcester, 


Mass. 

Peenties Tool & Supply Co., New 
York. 

Safety Emery Wheel Co., Spring- 


field, O. 

a> Eeogeetens Tool Co., Cin- 
cinnati, O. 

Vandyck Churchill Co., New York. 

bia ed Wheel Co., Westfield, 
Mass. 


Grinding Wheels 


Adams Co., Dubukue, Iowa. 

American Emery Wheel 
Providence, R. 

Bridgeport Safety 
Co., Bridgeport, 

Carborundum Co., 
XN. ¥ 


Co., 


Emery Wheel 
Conn. 
Niagara Falls, 


Diamond Machine Co., Providence, 


i we 
Monarch Emery & Cor. Wheel 
Co., Camden, N. J. 
Niles-Bement-Pond Co., New York. 
Norton Co., Worcester, Mass. 
Safety Emery Wheel Co., Spring- 


field, O. 
Wheel Co., Westfield, 


Vitrified 
Mass. 
Whitney Mfg. Co., Hartford, Ct. 


Grindstones and Frames 


Athol Machine Co., Athol, Mass. 

Cleveland Stone Co., The, Cleve- 
land, O. 

Niles-Bement-Pond Co., New York. 

Norton Co., Worcester, Mass. 


Gun Barrel Machinery 


Diamond Machine Co., Providence, 
R. I. 

Pratt & Whitney 
Conn. 

Reed Co., F. E., 


Hartford, 


Co., 
Worcester, Mass. 


Hammers, Drop 
Billings & Spencer Co., Hartford, 


Conn. 
Bliss Co., E. W., Brooklyn, N. Y. 
Syracuse, 


Bradley & Son, C. C., 
N. ¥ 


Chambersburg Engineering Co., 
Chambersburg, Pa. 

Gould & Eberhardt, Newark, N. J. 

Miner & Peck Mfg. Co., New Ha- 
ven, Conn. 

Niles-Bement-Pond Co., New York. 


x 1 Tool & Supply Co., New 
ork. 
Waterbury Farrel Fdry. & Mach. 


Co., Waterbury, Conn. 


Hammers, Pneumatic 
Chicago Pneumatic Tool Co., Chi- 


cago, 
Clayton Air Compressor Works, 
New York. 


Ingersoll-Rand Co., New York. 


Niles-Bement-Pond Co., New York. 

Sampson & Co., Geo. H., Boston, 
Mass. 

Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 


Hammers, Power 


Beaudry & Co., Inc., Boston, Mass. 
Bradley & Son, C. C., Syracuse, 
= 


Niles-Bement-Pond Co . New York. 

Prentiss Tool & Supply Co., New 
York. 

Hammers, Steam 


Bradley & Son, C. C., Syracuse, 
n. © 


Chambersburg Engineering Co., 
Chambersburg, Pa. 
Crescent Forgings Co., 

Pa. 
Manning, Maxwell & Moore, Inc., 
New York. 
Marshall & Huschart Machinery 
Co., Chicago, Ill. 
Niles-Bement-Pond Co., New York. 
“a Tool & Supply Co., New 
ork 


Oakmont, 





Hammers, Steam —OContinued. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Vandyck Churchill Co., New York. 

Handles, Machine Tool 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Hangers, Shafting 

Link-Belt Co., Philadelphia, Pa. 


Heaters, Feed Water 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Heating and Ventilating 
Apparatus 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Heating Machines 

American Gas Furnace Co., New 


York. 
Chicago Flexible Shaft Co., Chi- 
cago, 
Hobbing Machines, Worm 
Gould & Eberhardt, Newark, N. J. 


Pratt & Whitney Co., Hartford, 
Conn. 

Hoisting and Conveying 
Machinery 

Brown Meteting Machinery Co., 
Cleveland, 

Case Mfg. Co., Columbus, O. 


Caldwell & Son Co., H.-'W., Chi- 
cago, Ill. 

G — Crane & Car Co., Wick- 
li Oo 

Link-Belt Co., Philadelphia, Pa. 

Moore Co., Franklin, Winsted, Ct. 

Niles-Bement-Pond Co. .. New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Yale & Towne Mfg. Co., 
York. 


Hoists, Electric 

C & C Electric Co., New York. 

Case Mfg. Co., Columbus, O. 

Chicago 5 _cmaae Tool Co., Chi- 
cago, 

Cleveland Crane & Car Co., Wick- 
liffe, 


New 


Coops - Wheeler Co., Ampere, 

Curtis & Co. Mfg. Co., St. Louis, 
MO. 

General Electric Co., New York. 


General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Niles-Bement-Pond Co., New York. 

Northern Engineering ‘Works, De- 
troit, Mich. 

Sprague Electric Co., New York. 

Yale & Towne Mfg. Co., New York. 

Hoists, Hand 

Case Mfg. Co., Columbus, O. 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Moore Co., Franklin, Winsted, Ct. 

Nicholls, Wm. S., New York. 

Yale & Towne Mfg. Co., New York. 

Hoists, Pneumatic 

Chicago Flexible Shaft Co., Chi- 
eago, Ill. 


Curtis & Co. Mfg. Co., St. Louis, 


Oo, 
General Foomatic Tool Co., Mon- 
N. Y 


tour Falls 
Ingersoll-Rand Co., New York. 


Northern Engineering Works, De- 
troit, Mich. 
Hones 


Niagara Falls, 
Chi- 


Carborundum Co., 
_ = 


Chicago Pneumatic Tool Co., 
cago, Ill. 


Hose 


Chicago Pneumatic Tool Co., 
cago, 

Rhoads & Son, J. B., 

Sprague Electric Co., 


Chi- 


Phila., Pa. 
New York. 
Igniters, Gas Engine 

Franklin Nn ce. &. 


cuse, 


H., Syra- 


Indicators, Speed 


Warner Instrument Co., Beloit, 


is. 
Indicators, Steam Engine 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Indicators, Test 


Grant Mfg. & Mach. Co., Bridge- 
port, Conn. 


AC AAR. 2 











